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ADVERTISEMENT. 



Ths enlightaned and jphilosophieal views displayed by the 
Baron Dupin in his Travels through Great Britain ;--T-the 
great mass of official documents to which he has had access, 
and many of which he has, for the first time, reduced into a 
popular and comprehensive shape ; — the peculiar opportu- 
nities of observation which have been afforded him, and the 
asfidstance which he has received from some of the most 
celebrated scientific men of the country ; — all these circum- 
stances have induced a belief that a Translation of his last 
work on the Commercial Power of Great Britain would be 
particularly acceptable. The subjects which are treated of in 
this production have, more than almost any others, occupied 
the attention of the Legislature and the Public for several 
years ; — and an impulse has been given to the improvement 
of our Roads, Canals, Docks, and Harbours> which even 
since this recent publication of the Baron Dupin, are 
going forward with as much splendour and usefulness as 
the most magnificent works herein described. The Editor 
originally contemplated a supplementary notice of these 
new projects ; but he found it so impos^ble to follow the 
course of these improvements, in any thing like reasonable 
Vol. I. b 
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limits, that he declined the task, in the fear that he should 
be quite unable to emulate the accuracy and the extent of 
the Baron Dupin^s researches and personal observations. 

In the translaticm now a&ced to the public, a few pas^ 
sages of the original have been omitted ;— the omission has 
been pointed out in the particular passages — and they are 
confined to one or two scientific details, not possessing a 
general interest in this country. 

. A' considerable delay, for which the PubKdier has to 
apologise, has taken place in the appearance of this work. 
It has been occasioned by the extreme labour required ia 
rendering the French calctQations of measure and vdue 
into English terms. A valuable service to the English 

reader has been rendered by this operation ;— -the difficulty 

» 

of which can only be felt by those who particularly know 
how greatly 9. decimal system of notation varies from our 
ancient and less scientific method. The accuracy of the 
calculations in these volumes has been tried, by several 
tests, aijid the £ditor trusts that 1^0 v^ considerable error 
has escaped him. 
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Amalw 9o\trov xplvu riv re^y ^vpaytMirwy awmpiav cn/ri r^r 
Iv r^ Xsysiv j^firas oupBXtrBaim 

To analyze with regularity the elements of 
which the British Power is composed, we 
have first examined the institutions and the 
operations of the " MiUtary Power," and of 
the " Naval Power/' We have pointed out 
the means, offensive and defensive, of a coun- 
try which nature has separated from the rest 
of the world, by the obstacles of the sea, 
and which nautical science has surrounded 
by ramparts hitherto impregnable ; ramparts 
which serve also as means, of stttack ; which 
convey armies from one hemisphere to anoi- 



* Read at the general sitting of the Institute of France, June 2, 
1823. 

1 1 hold it to be t^e part of an upright citizen to prefer the ad- 
vancement of the public good to the popularity procurable by the 
language of adulation. — Demosthenes, hd Olynth. 
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ther, and which^ even on the most distant 
shores, meet with England still! England, 
equally prudent and ambitious, possesses on 
every continent, out-posts which, according 
to the fluctuations of her fortune^ in turn give 
aid to her in conquest, and refuge in retreat ; 
and which, at all times, are fields for the en- 
terprise and activity of a commerce which 
braves every danger, and never allows itself 
torest* 

Let us pause for a moment to contemplate 
this spectacle, unexampled in the history of 
Qations. In Europe, the British Empire bor- 
ders, at once, towards thQ. north, upon Den- 
mark, upon Germany, upon Hollandf ypon 
Fran6e ; towaJ^ds the south, upon Spain, upon 
Sicily, upon Italy, upon Western Turkey. It 
holds the keys of the Adriatic and the Medi- 
terranean ; it commands tho mouth of the 
Black Sea^ as well as of the Baltic. No 
socmer had its navy, the arbiter of the Archi- 
pelagQ, ceased to be adverse to the cause of 
Greece, than on the instant the ports of Pelo- 
ponnesus found new liberators in the posterity 
of the Heraclides : and, from Corinth to Te- 
nedos, the sea which leads to the Bosphorus, 
became to the descendants of the Argonauts 
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the road to /vh$t()iry> and to s sedond and a 
richer golden fleece-r*Naiioiial Lidepieadenee I 
Ja JBhirope the Qritlsh Eniq>ire permits this 
conqaest* 

In America it giTie& boundaries to Russia 
towards the Pole, and to the United States 
tbwafds the temperate regions. Under the 
Torrid Zone it reigns in the midst of the 
Antilles, encircles the Gulf of Mexico, till, at 
last, it mieets those new states, which it was 
the first to free from their dependence on 
^ek" mother-country, to make them more 
surely dep^ent upon its own coioomerdal 
indnstry :'^and, at the same time, to scare, in 
either hemisphere, any mortal who might en- 
deavour to snatch the heavenly fire of its 
genius, or the secret of its conquests, it holds, 
midway between' Africa and America, and on 
i^e road which connects Europe with Asia, 
that rock to which it chained the Prometheus 
of the modern world. 

In Africa, from the centre of that island 
demoted of yore^under the symbol of the cross, 
to the safety of every Christiism flag,-— the 
British Empire enforces from the Barbary 
States that respect which they pay to no 
other power. From the foot of the Pillars of 

b2 



vr minODUCTION. 

H«r€ule8> it carries dread^ into the heart of 
the remotest provinces of Morocco. On the 
shores of the Atlantic it has built the forts of 
the Gold Coast and of the Lion's Mountain*. 
It isfrom^thehcethat it strikes the prey which 
the Black furnish tq the European, races of 
men ; and it is there that it attaches to the soil 
thefreed-men whom it snatches from the trade 
in sjlaves* On the same continent, beyond the 
tropics, and at the point nearest to the Aus- 
tral Pole, it has possessed itself df a shelter 
under the very Cape of, Storms. Where the 
Spaniards and the Portuguese thought only of 
securing a port for their ships to touch at ;— 
where the Dijitch perceived no capabiUties 
beyond those of a plantation, — ^it is now esta- 
blishing the colony of a second British people; 
and, uniting English activity with Batavian 
patience,, at this moment it is extending 
around the Cape the boundaries of a settle- 
ment which will increase in the South of 
Africa, to the size of those states which it 
has founded in the North of America. From 
this n^w focus of action and of conquest, it 
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casts its eyes towards India ; it discovers, it 
seizes, the stations of most importance to its 
commercial progress, and thus renders itself 
the exclusive ruler over the passes of Africa, 
from the east of another heinisphere.' 

Finally— As much dreaded in th6 Persian 
Gulf, and the Erythrean S6a, as in the Pacific 
Ocean and the Indian Archipel^o,— the Bri- 
tish Empire, the possessor of the finest coun- 
tries of the East, beholds its factors reign over 
eighty millions of subjects. The conquests 
of its merchants in Asia begin where those 
of Alexander ceased, and where the Tenninus 
of the Romans could never reach. At this 
moment, from the banks of the Indus to the 
frontiers of China— from the mouths of the 
Ganges to the mountains of Thibet; all 
acknowledge the sway of a mercantile com<* 
pauy, shut up in a narrow street of the city 
of London! 

Thus, from one centre, by the vigour of its 
institutions, and the advanced state of its 
civil and mihtary arts, an island which, in 
the Oceanic Archipelago, would scarcely be 
ranked in the third class, makes the effects of 
its industry, and the weight of its power, to be 
felt in every extremity of the four divisions of 
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tbe globe ^ whiles at the same iiBM$ : it io 
peopling and civilking b. fifth which will foln 
low its laws^ will speak its languages and will 
adopt its manners with its trade^ its axts^ its 
cultivation^ and its enlightenment* 

lliis immense and wide-spread extent of 
colonies and provinces, which would cause 
the weakness and the ruin of any other 
nation, constitutes the safety and thfp powev 
of the British people. It is because England 
is separated from her exterior provinces by 
enormous distances that she is not vuln^able 
through them : it is because these provinces 
are separated one from another by distances 
so great that they cannot at the same time 
fall under the blows of one adversary. To 
attack them is difficult ; to blockadte them is 
impossible. To supply the wants of industry^ 
of trade, and of government, between the 
mother-country, and possessions scattered 
upon the shores of every sea, a vast number 
of ships is necessary, even in time of peace j 
and these ships ready to set sail at a moment's 
notice towards the threatened point, carry 
thither reinforcements and succour, which 
render it impregnable, either by famine or by 
force. . 
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1% is trne^ljiat ih any one of her diBtant 
proTiBCMf England could not conteiYl single- 
baaoddd against its inost powerful neighbour. 
jBut eveirywhdre the most Ibnmdable nation 
is to the rest the object of enyy, and of hatied 
hidden only by fear. Thus (if I may so 
speak) one of the most skilful branches of 
£i^lish industryi is the art to change into 
declared hostility the secret ill-will of sur- 
roundkig nations* This is an additional in- 
terest which the capital of h^ commence 
yididstoher. 

As for the nations which have no establish- 
ments on tihe frorlti^a of the English posses^ 
sioi^ tibke sphere of their action is much mor^ 
limited than that of her influence^ No one of 
th^n ^uld support a contest with Great Bri^ 
tains on a field equally distant from both mo- 
^er^^ountj^s ; for no other nation has equal 
iiciealks to transport rapidly to a distance its 
aniis lu^ its defenders: such is the superior 
rity of Comm^x^ial Power. One great ex^ 
ample will place this truth (which is liot yet 
anffioieatly acknowledged) ih ia more strikiqg 
pomtofviCTr. 

. We see the Roman ^opte stic^ to the 
earth like a persevenng miner ^ advance tiy 
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sapping, and from parallel to paraUel, to take 
by degrees, all the military posts of the 
ancient world. It devotes eight hmided 
years to prosecute the siege of the universe. 
At last, insurmountable obstacles oppose a 
barrier to its invasions. Its aggressive force 
is shivered against Parthian flight and Ger- 
man resistance. It stops from very weari- 
ness before it reaches India. 

The empire then rests as though oppressed 
with the burden of its greatness. Its defence 
needs more numerous armies than ever its 
conquests had needed. Nevertheless, these 
clouds of soldiers, scattered over an imniehse 
frontier, without means, without resources 
easy and quick of transport and concentration, 
find themselves everywhere isolated and weak« 
Warriors sufiicing no longer, it becaQie ne- 
cessary to dig ditches and build walls, to 
shelter the empire of the Scipios 4nd the 
CaBsars from being surprised by the barba- 
rians. But such barriers are of strength^ 
only through the armed men by whom they 
are defended. They never can stop the irrup- 
tion of people, even the most ignorant of 
the art of war. The empire, pressed on all 
sides, decreases even more quickly th^n it 
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had spread. It repasses. the limits of each 
successive aggrandizement, even to its own 
entire downfi^lL 

With a commercial and maritime industry, 
comparable to that of England, Rome, instead 
of making its offensive forces stationary, 
would have made even her defensive forces 
moveable. She would have carried them in 
time upon each threatened point, and would 
everywhere have shewn herself superior to 
l^e unconnected and intermitting aggressions 
of nations, strangers to the resources of civi- 
lization. The British empire, then, possesses 
in itsetf a principle of resistance which was 
wanting to the empire of the Romans. This 
principle is that of Commerdal Power. 

There was a time when to estimate ac- 
cording to its real greatness thp powOT of a 
rival people, and to make that^ estimation 
known, would have displayed in the friend of 
our fellow-citizens the enemy of their glory, 
and the contemner of the superiority of a 
nation which wished to remain blinded. The 
flatterers of nations, as dangerous and cor^ 
rupting as the parasites of kings, represented 
to the people of the continent, the dominion 
of the British Islemds ja^ having reached the 
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brink of niiri) and declitmig at lengtb fifdni ito 
jsenitk, at the very moment when it Wfts dig^ 
ging the trench wherein to lay And to tov^ 
die foundations of a povfet smir^ly hew. 

In (lie eyes of A philosophy, the ^owef 6i 
nations is a fact which he studies^ as ft satu^ 
ralist studies a phenomenon, a$ a ^ometrl'* 
cian studies tnathematiie truUis, to leam its 
principles, to discover -its consequences. 
Such is the philosophy which ought to guidd 
the ttaveller,. if he wifi^es to give to what ha 
relates the authority of history ; of rath^ if 
he wishes to bring back history to its native 
origin, to replace it among the sciences of 
observation, and to rend^ it what it Was in 
the times of Herodotus and of Xehophon, cf 
Poiybius, and of Tacitus, — the Science of the 
things and the placed which we oui'selves 
haveseen^. 

What portion of its prosperity the British 
empire, contemplated in this spirit, owes td 
Commercial Powef, few words have Sufficed 



♦ K»&'»rof»a» 9rXa>u65i'flw: Ad tneenda loca, et more& kominum 
cognoscendosperagrare. *• To travel as an historian t to travel to 
900 places aod to become acquainted with the maniifif aqd tiaocal^ 
of mea/' Such w^ the idea which Plutareh formed, to himself of 
the real spirit Ip which we ought to travel. 



to tk&Kf But what iBeai»; wJbat labouisi 
hare produced that powjer itaelf ? Could sit 
milar labour«i tiould analogous means have 
raised other natioos to the same degtse of 
power ? Can ther^ do so still ? This is what 
it behoves us to know r as Frenchmen^ for the 
advantage of France; as friends of all hm 
manity^ by that just and generous seot^ 
timent which makes us feel interest in the, 
dignity> the peace, the independencef the 
happiness of all nations, on whatever spot of 
the globe nature may have placed their 
country* 

Actuated by these great motives, we wish 
to learn the causes of the commercial prost 
perity of Ehigland. Let us beware of think- 
ing we see them mily in the decq>tions c^ 
draft, and in the abuse of power* 

The successes obtained in the government of 
the arts, are similar to the successes obtained 
in the government of men. We may succeed 
for a: time, by fraud, by surprise, by violence: 
we can succeed p^manently only by mea&s 
directly oppo^te. It is not alone the cou* 
rage^ the intelligence, the activity of the mar 
nufacturer and the merchant which maintain 
the superiority of the pi;odttctions and the 
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commerce of their country ; it is far more 
their wisdom, their economy, above all their 
probity. If ever, in the British Islands, the 
useful citiz^i should lose these virtues, we 
may be sure, that for England as well as for 
any other country, notwithstanding the pro- 
tection of the most formidable navy, notwith^ 
standing the foresight and activity of diploma* 
cy the most extended, and of political science 
the most profound, — the vessels of a degene- 
rate commerce, repulsed from every shore 
would speedily disappear from those seas 
whose surface they now cover with the trea- 
sures of the universe, bartered for the trea- 
sures of the industry of the three kingdoms. 
It is necessary to penetrate farther into the 
knowledge of a national character to which the 
commerce of Britain owes its most astonishing 
successes* Let us contemplate this character^ 
giving its ownimpulsion to the minds, as much 
as to the actions, of individuals ; exciting an 
irresistible, insatiable ardour to surpass every 
rival, and above all to crush every foreign 
competitor, by a concurrence at once per- 
sonal and national : and what means to ac- 
complish such an end ! — A cold, continuous, 
methodical activity, a calculated boldness. 
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which makes the speculator risk evfery thing 
which the foresight, I might almost say, the 
divination of calculation, shews to him as 
having, on the whole, fewer chances of failure 
than of success. Add to theise qualities, that 
perseverance in all undertakings, whether 
joint or individual, which partakes of the sta- 
bility of their institutions ; and whence springs 
in the long run, that constancy of character, 
and that nutnber of energetic virtues which 
exercises upon the soul an action of which 
the mainspring is a pubUc spirit inspired by 
the excellence of public order, and by the 
inviolable protection of laws proportionately 
beloved. 

To these moral causes, we must yet add 
the riiles both of political and domestic eco- 
nomy, which are favourable to all interests, 
stimulating to all branches of industry, encou- 
raging to all descriptions of talent. 

As to physical causes, we shall place at 
their head the public roads and establish- 
ments which facilitate the transport, and 
render safe the deposit, of merchandise, both 
in the interior and in the vicinity of the oiit- 
ports ;— ^the art of this conveyance, and of bar- 
ter and exchange; — and, lastly, the creation 
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« 

of those products of industry which are the 
subject matter of that barter and exchange^ 
We shall begin by describing the works 
executed with the intenticm to rendw, in 
every point of Great Britain^ the cpmmuni-^ 
cations necessary to internal commerce, 
rapid, easyir a|id of light expense; works 
which, so to speak, have drawn near to the 
coasts and outports, all thef centres of pro- 
duction which industry has established Within 
the bosom of the three kingdooos^ at the same 
time that the progress and edonomy of navi- 
gation was drawing those kingdoips near to 
all the continents whither the British flag can 
reach. 

After having foUowed the treasures of Etig- 

ft 

Ush industry to the $.eit-coa:9t,' through aU 
^ose channels of interior conmiumcation, 
We shall trace its progress on board its ships 
and across the ocean. We will land with 
ikk^ mariners of England among every people 
which trades with her: we will examine that 
contest, apparently peaceful, which ever sub- 
sists between the commerce of England and 
Ihat of other nations. Each people will oiSer 
to us the spectacle of a new species of com- 
bat; we shall see one raise itself to the race 
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by it»p^cleace andeeonomy ; aJiotlier by the 
delieacy afiid good taste. of its productions; 
a third by it« boldaess and activity.-^We 
9haU see themi for the most pait, become*in-i 
f^or azid be b^ateDs from having been unable 
to prosecute the contest with all these meana 
iinitedf Theb we shall learn in how much the 
maritime and commercial greatness of the 
British Empire is' fortuitous.; and ilt how 
much it is foreseen^ calculated^ and necessary. 
We shall be able not only to reckon up the 
actual value of their sales^ and of their terri^ 
rorial or mercantile acquisitions, but these 
daia:wiU ^o assist us to discover &om the 
past the consequences which it may have 
iii)on the future. As a disciple of Archi- 
medes leaxns to measure the durability of 
vessels according to his knowledge of their 
size and of their fonn» according to the action 
of their lading, of their, sails, and of their 
rudders; sd shall we learn to measure the dta- 
bihty of the Britisli iPdwer according to bur 
knowledge of its physical resources and of its 
population ; according to the combined action 
of its institutions dHad its laws. 



The QtdBt which we shall adopt in inquiring 
into the ooxmo^cial force of Great Britain; by 
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begirming to inspect and to describe the works 
which foster and develop it, even in the cen- 
tre of the state, to follow it by degrees even 
to the most distant shores ; that order is the 
only one, the example of which is fitting to 
be offered to France. It is the interior which 
it is necessary first of all to vivify— to ani- 
mate with an energy which can afterwards, 
without, enable us to hold bur proper place 
upon every poiiit of the globe whither our 
commercial induiStry will go to scatter its 
benefits. . 

This order, however, is the opposite to that 
whidi the English have followed in their 
efforts to possess themselves of the commerce; 
of all nations! This we learn from their- 

history. ' 

At the commencement of the seventeenth 

century England scarcely possessed practi- 
cable roads ; she had' no canals ; but the seas' 
offered to her canals and roads, unbounded as 
were the hopes and the desires of England. - 
In the British ports, aft had, as yet, added 
nothing to the gifts of nature ; and yet Queen 
Elizabeth already caused the universe to be* 
explored by the conquerors of the grand 
Ailnada. Already the English had formed/ 
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under the auspices of their illustrious Queen, 
the East India Company » founded to prosecute^ 
a trade already known i ^.nd the Company of 
the North Seas, founded for the discovery 
and the acquisitioii of a trade of which they 
were as yet ignorant. In the same manner 
did the People-King, faithful to the worship 
of its ambition, erect in the Pantheon of con- 
quered deities an altar to the unknown gods, 
that is to say, to the gOds which they had yet 
to conquer. 

The civil troubles which speedily followed 
after the reign of Elizabeth, were the means 
of carrying abroad, with a fresh ardour, the 
energy and activity of industrious citizens : 
And the lucrative acquisitions of external 
commerce were considered as the most fertile 
sources of both public and individual wealth, 
and as the element of the supremacy of the 
British people. Hence those stupendous 
efforts to rule upon the seas, and to acquire 
the preponderance upon the shores of every 
continent. But a power thus thrown so far 
beyond the territory which was to serve as its 
ftUcrum, did not possess within itself the 
pledge of its durability and the guarantees of 
its prosperity :— it could lose by war that 

Vol. I. c 
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Yiibich it owed to war ; and, by the. maritiiae 
industry of rival powers, that which it owed 
to its own maritime industry. 

One of those geniuses who seem bom to 
place upon new foundations the destiny of 
empires,— a ministea: who would be without 
equal in his age, if he had had equal probity 
towards foreigners, with that which he had 
towards his fellow citizens,—Lord Chatham- 
undertook to transplant into the very soil of 
the country the roots of the external poww 
of !IB!nglaiid : He determined to make the for- 
tune of the citkeus, and thence the fortune of 
the state, independent of the chances and the 
necessities of war. Always fdithful in his en- 
gagements with individuals, he dared to niake 
Credit a defence, or a weapon wherewith to 
fight ;— he united individual force with pubUc 
force, and the diplomacy of courts with the 
resources of the useful arts; so that he niight 
attack, through every channel, the power and 
the wealth of rival nations* In a word, war 
itself, as well as peace, and treaties under- 
taken and prosecuted with an object purely 
indui^trious, had oratory for its means, con* 
quest for its accessory, calculation for its aUyi 
and commerce for its principal end. 
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In the hall where the mercantile bodies of 
the city of London hold their general meetings» 
I read upon the pedestal of a monument^ 
erected by their gratitude to the memory of 
Chatham^ the following inscription^ which 
made upon me a profound impression :— ' 

*^ In gniteful acknowledgment to th« Supreme Disposer of evented 

who intending to advance this nation, for a tirne^ to a high pitch of 
prosperity and glory, by commerce, for the first time, united with 
and made toflcmruh hy war^ was: pleased to raise tip as a principal 
instrument in this memorable work, Wilixak Piyt." 

'—It is necessary to point Out the residts of 
this astonishing conception* 

It was utider the admibistration of Lord 
Chatham5 in the very midst of the sev^- 
years* war^ that we behold the commencement 
of all those great internal works useful to 
commerce, which are now the admiration of 
every foreigner. ,Up to 1756, England had 
not a single line of artificial navigation ; she 
possessed, for communication by land, only a 
small number of roads, injudiciously cut, and 
ill kept up. Of a sudden, an individual con- 
ceives the idea to profit by the general im- 
pulsion which industry had received, by cut- 
ting a canal to ciarry to Matichester the pro- 
duct of his mines. Shortly afterwards a town 
which thrives, and of which the exuberant 

c 2 
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wealth seeks everywhere productive outlets — 
Liverpool — ^aspires to still higher designs;— 
she is the first to form and to realize the project 
of opening a navigable channel between the 
Irish Sea and the German Ocean. Other 
channels, even more extended, are established 
by degrees : thus, within the short space of 
half a century, a double row of canals is 
formed, both for great and for small naviga- 
tion, for the purpose of uniting together op- 
posite seas ; basins separated by numberless 
chains of hills and mountains; opulent ports; 
industrious towns; fertile plains; and inex- 
haustible mines;— and this presents a deve- 
lopment of more than 1000 leagues in length, 
upon a portion of territory not equal to pne- 
fourth of France ! 

In order to distribute the water necessary 
for the daily life of the inhabitants, and the 
gas which produces a light so brilliant and so 
pure, that it seems, even in the darkest nights, 
to be almost an anticipation of dawn, — ^to ftdfil 
this one object of general utility, pipes and con- 
duits have been laid down, which even already 
form a ramification of above 400 leagues be- 
neath the pavement of London. 

The communications in the open air are 
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an object of oqual solicitude, and of works 
even vaster stiU. The roads which already 
existed are enlarged; are reconstructed with 
more art, and kept up with more care* New 
channels are thrown open to commerce, and 
a system of roads is now being formed, of 
which the total length is at present more than 
46,000 leagues in England aloiie. 

.While these prodigies are taking place, 
basins and ports are constructed for shipping. 
Moles, piers, light-houses, newly estabUshed, 
increase the security of access, and the shelter 
of every anchorage upon a Une of more than 
600 leagues of coast. Thanks to these worksy 
at this moment, in * the three kingdoms, 
22,300 merchant vessels manned by 160,000 
men, and capable of carrying two millions of] 
tons of merchandise, are scarcely sufficient 
for the exportation of the superfluity of 
interior circulation ; for the trade along the 
coast, and for the importation 6f those foreign 
products necessary to keep up a circulation 
so immense. 

Such is the progress, the origin of which 
dates only from the seven years' war ; a pro- 
gress which the disastrous war against the 
colonies of America slackened, but could not 
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interrapt } a plrogress, whicli on a sudden re- 
ceive new life, by the loss of these very 
colonies ; a progress which, above all, has ad- 
vanced with gigantic strides during the wars 
so bloody and so long of the republic, the 
consulate, and the empire of France. 

It is thus that England was flourishing 
within, whilst her sacrifices, without, seemed 
td hasten her ruin and prepare lier fall ; — it is 
thus, that, erven during peace, entexmg into a 
war of industry against all nations, animated 
by its internal commercial force, as a living 
bieing is by its vital force, she has over- 
thrown all her rivals at the extremity of the 
new world, the same as in the heart of the old 
one. Once having^ gained the ascendency in 
this contest, she casts aside her ancient 
armour, and throws down the ramparts raised 
by her commercial prohibitions*. She opens 
her ports to foreigner^i and oflfers them an en- 
Irepdt for their merchandiscf. She asks only 
one favour of her rivals in industry, that is» 



* For the last three years, the British Parliament has hecn re- 
pealing, in su'eocssidn, the ihosfe odious restnctioas of the fanous 
lams knawa noder.tb^ nam^ oi th^ NavigaiioB i^ts. 

t By the law relating ig eQtrep6ts^ London is destined to 
become the rendezvous tjf nations, afid the mart of the universe; 
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to descend, unarmed like her, into the arena 
where her recent exploits render her certain 
of victory. 

What then has the British administration 
done to produce, in so short a time, public 
works which alone have rendered possible the 
great results of which we have been tracing 
the picture ? — Nothing. — It has allowed com- 
merce a £ree course, and has thought that it 
warved it sufficiently in securing to it protec- 
tion without, liberty within, and justice every* 
where. It has allowed manufacturrers, proprie* 
tdis and merchuits, of great, of moderate, and 
of JBmaU. capitals, io confer with one another 
upon their mutual wants, upon the works 
which may be useful to them ; and lastly, upon 
the means whereby themselves to undertake 
and to execute those works. 

These works, which thus procure to cdm* 
jnerce a new |»*oisperity, had at the same time 
the advantage of adding to the value of landed 
property. To those territorial possessions 
which all human knowledge never will be 
able to extend bejrond the boundaries which 
nature has given to them, it adds the posses- 
sions of industry, imlimited in their variety, 
their greatness^ atKi their weiahh, like the ge- 
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nius from which they spring. Thus, during, 
the short interval of sixty years, commercial 
industry has created a property inseparable 
from the soil, to the extent of five hundred 
millions upon roads, of a itdlliard upon rivers 
and canals, and of another milliard upon the 
maritime ports and sea-coast f« 

Gaining possession of these new acquisi* 
tions is not increasing in opulence alone. In 
becoining proprietors of canals, roads, bridges, 
basins, quays, and of the entrepdts necessary 
to commerce, citizens, at the same time, ac^ 
quire the stable interest which is attached to 
the possession of immoveable goods, and the 
moveable interest which changes its objects or 
its seat, according to the arrangements and the 
vicissitudes of external commerce. Anoth^ 
benefit, also, is produced by these creations of 
industry. Whilst in England, ancient laws 
are favourable to the concentration of landed 
property, in too small a number of all-power- 
ful hands, — ^there are other measures, which, 
full of wisdom, often put an end to this inva- 
sion of riches, by the property of combined 



* M. Dupin's estimations are^ of course, hereg}ven in francs.— 'Tn. 
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capitalists :~a salutary check, established 
with a view .to repair the d^lorable losses 
which are experienced every day by the niun-. 
ber of inhabitants who retain a part in the 
possession of the land of the country. 

In praising the happy division of property 
which comm^ce has produced, if we wish to 
remain within the Umits pointed out by ex- 
perience, and commanded by justice, we must 
not consider as entirely detrimental the con- 
centration, even of agricultural fortunes. Like 
most imperfect establishments, consolidated 
by long existence, the unequal distribution of 
territorial riches presents to us a mixture of 
good and evil, which,' thanks to the caprice 
of mankind, and above all, to the miserable 
calculation of their individual interest, fur- 
nishes apologists even to the most revolting 

« 

abuses, and detractors even from the changes, 
which offer the happiest compensations. 

In England, we must admit that the im- 
mense fortune of some individuals contributes 
powerfully to the undertaking, and to the exe- 
cution of works of general utiHty, which 
demand from the companies united for such 
undertaking and execution considerable ad- 
vances of capital, and long personal sacrifigesf 
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The great proprietors are not the enemies of 
improvements and inventions propitious to in* 
dustry and favourable to commerce. Far from 
envying the success of the working classes, 
they incline a ^hole people to industry, to 
foresight, and to economy; which, in giving 
to them ease and happiness, can render them 
independent and proud, as it becomes a rich 
and a free people to be*. 

Often the great families of England, have 
themselves descended into the ranks of in* 



* In the work which I have published, under the title " System 
of the British Administration in the year 182^,*' after having made 
known the admirable results of the Savings Banks, equally b* 
vQured by the woiicing classes, by the opulent classes, and by th^ 
government, I add: — " Thus the British Ministry, in the account 
which it causes to be furnished of its acts, of its views, and of iU 
thoughts, declares in the face of nations, that it places in the rank 
of benefits of public order and of social prosperity, not only the 
progress of the useful arts, and the activity of the manufactures, 
and the resources of commerce, and the hapfMiiess of the superior 
classes which direct those works ; but also the . development of tho 
physical and moral independence of the inferior classes who exe-. 
cute those works. It delights in couotTng amcmg kH claims to 
glory the means of elevating, of exalting, the national character, ii> 
rendering more happy and less servile in all respects, the cohdi-* 
tion (^ eyen the humblest citizens ; sentiments worthy of thel rain 
nistry of a free people ; sentiments which every man who attaches 
value to the dignity of the human species will honour with his 
iKH&age; sentimoits which deserve to be offered as mdddsy to 
every government vfhi<^ wishes to walk in the path of Rational 
prosperity." 
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dii8try» to acquire new claims to populaiityt 
to esteem, and to honours. It is thus they 
have been able to produce works of public 
utiHty, which seem to surpass the means and 
the sacrifices of private fortunes. 

If you travel in the provinces and on the 
coasts of Great Britain, you will everywhere 
meet with the monuments of this magnani^ 
mous spirit. Would you know who were the 
creators of that canal which brings life and 
activity into the neighbourhood, and even 
into the heart of a great manufacturing town ? 
It is a Duke of Bridgewater, who conceived 
and executed that fine enterprise. Who were 
the (^^eators of that rail«road which carries 
a ten miles^ distance the products of a 
mine, and the travellers of a country, to the 
shores of the sea, brought into m artificial 
port ? And what powerful society constructed 
the plans, the basins, the moles, and the 
buildings of that port f It is a Duke of Port^ 
land, who, single-handed, was equal to these 
great works. 

If you go through the finest cities of Greai 
Britain, you will find, equally, at every step, 
monuments of public utihty, raised by the 
mng\& munificence of some opulent and gene« 
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rous ihdiyidimls. A private merchant bidlt 
the London Exchange ; a knight constructed, 
at his own cost, the great aqueduct of the 
New River; a Cavendish, a Bedford, have 
created, on their own estates, in the . finest 
quarters of the metropoUs, squares as vast as 
the Place de Louis XV., streets as regular as 
the Rue de Gastiglione, and even more spa- 
cious than the Rue de la Paix. 

At the sight of these noble creations, you 
will, no doubt, ask to go to see the mansions 
and the palaces of these patricians, and ple- 
beians with royal fortunes, to whom such 
great works are due. Well, when you have 
had pointed out to you the outside and 
the situations of the simple houses which 
they inhabit, in the heart of the capital, you 
will hardly be able to distinguish their dwell- 
ing from those by which they are surrounded. 

Does not this striking contrast recal to our 
mind some traits of the eulogy pronounced 
by Demosthenes upon the celebrated men, 
whose works, whose virtues, and whose mo- 
deration shed so much splendour upon 
jBourishing Athens ? — 

" Such were the men,'* says he, when re- 
calling their military and political services, 
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^' such they were in relation to the general 
concerns of Greece. But in respect to this 
Athenian state in particular, judge for your- 
selves what their conduct was; as well in 
regard to the pubhc interests as their own 
individually. For their pubUc conduct — such 
and so many were the buildings axid embel- 
lishments of temples which they erected^ such 
the splendour of the offerings and the trophies 
which they .dedicated, that no ground of pre? 
eminence has been left to any who succeeded 
them. In their private relations, so temperate 
were they, so perseveringly did they '^uphold 
themoral discipline of the state, that all pf you 
who have any acquaintance with the condition 
of the houses of AristideSj of Miltiades, and 
their eminent contemporaries, must be aware 
that in point of splendour they were no ways 
distinguishable from those of their neighbours; 
for the state affairs were not then administered 
with a view to the personal objects of those 
in power ; but each member of the admistra- 
tion deemed it his^^ individual business to pro- 
mote the common welfare; and thus upon a 
system of fidelity to the universal interests of 
Greece — of piety to the Gods — and of equity at 
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home, — they reared (as good reason it was 
they should) a splendid state of prosperity*." 

Doubtless, so magnificent an eulogiiim, 
which belongs only to the finest times of an 
age altogether heroic, can only be but partly 
applied to the powerful men of Great Britainf ; 
but, at least, it recals some of their virtues, 
and some of their efforts to add to the splen- 
dour, the riches, and the civilization of their 
country. 

This fine character of the opulent and pri- 
vileged classes ; this enlightened patronage ; 
this real patrician part — can we not hope to 
see it worthily filled among us ? Ah I If the 
memory of the benefits bestowed upon sbciety 
by the Bedfords and the Bhdgewaters, the 



* *lSiir) fih %i m *^XnMfc£¥ Ufav rMMfsi' U Ik rug »ar« i^f iriXn oMn ^t^mrh 
Urutj U rt rut tftmt ttai tms tiUtt* Anfit^if ftlf rMth MxsUfuifiMnt mc) »dXXn 
TtuiSra mJ rd^avra xwrwKiUMtttf »fi7f itpSv xas rSf iv rwrttg iva^nf^^fBfV, Zfr% 

T^ rUt leaXtTuetf if4u fiiwwtf, tf^rt rh * Afi^m^ttwl »c2 r^y TAiXri£iaUy »«) r«» vitt 
XttfMTfSiv Mstf it tti Hm «T3i» vftSw i^etim rrt^ l^it, iff riit rtS ytSrtftt f^Kir 
^ifivtrifm* tZtar w y§Lf ug ^fiffwim* avTMf W^rrtra vk rns rriXmtt ik)iXk rt XMtiv 
aS^up tMOfrof ^ir« ^iTy. '£» )i nv rk fth'EXkfrmut irt^rmt, rtl % v^ rws 
3fl«vf IwtCafg, T^ S* l» avruf l^ttt {iMxtret fuyAXn* uM*ii t>tln^»»T» ivhufA^fittr. 
Anfi4f4, iXw^Mttof ([ r^ijot* — Demosthenes' Third OlyrUh, 

t While we announce the fine actions and the great works of 
these powerful men, we shall not conceal, in the course of our 
work, the facts which diminish; in some respect, the glory of these 
titles. 
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Foxes and the Chathams, the Portlands and 
the Cavendishes, be always united with every 
idea of genius, of learning, and of eloquence ; 
with every sentiment of patriotism and of 
loyalty ; with every recollection of services 
rendered to the national industry, to the for^ 
tune of citizens, to the power of the state ; 
have we not among us names equally illus« 
trious to recal recollections of France and of 
the throne ? 

The names of Colbert and of Vaubant of 
MoU ''^s of S6guier*f-, of Malesherbes, and of 

* France has not forgotten that the finest public works of an 
era in which she erected so many admirable monnments in the 
heart of the country, as well as among foreign nations, had Mole 
for their director. If araoncr the smallest works undertaken with an 
object of usefulness, we might be permitted to cite our travels in 
Great Britain, and this work which is its fruity it would be a duty 
for us to say, in this place, that they found the most noble en* 
couragement, at the time when the Comte M0I6 was at the head of 
the ministfy of the Marine. 

t It is a circumstance worthy of remark, to see at the present 
day, two brothers of this name ; one who presides over justice, in 
^the first Royal Court of France, and who, in his tribunal, will give 
nothing but judgments ; the other, consul-general for our interests 
in England, and who, in this important post, will give only obliga- 
tions ; both to our country, to enrich it with every thing he observes 
useful in a nation which he knows thoroughly, — and to individuals, 
whether merchants or travellers of France. It is in this last capa- 
city that I must express my gratitude to the Baron Seguier, for 
the communication of his information, hb observation, and his 
manuscripts, upon the commerce and upon the administration of 
Great Britain. 
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d'Aguesseau; of Lauraguais^ of Ckoiseul*, 
and of La Rochefoucault — all these names, do 
they not still Uve in the heart of France ? 
The public works and the .industry of the 
citizens, are they hot still proud of their as- 
sistance ? And the guarantees of our finest in« 
stitutions, have they not for their supports the 
greater part of the families which these names 
adorn ? — of fam^es which recal to our gra- 
titude those fathers of the people, and those 
props of the throne, who,— FHdpital in the 
council, Montausier at court, and Sully, both 
with the army, and at the treasury,— consoli- 
dated the supreme authority by the direc- 
tions of their superior genius, and by the tu- 
telary resistance of their austere virtues? 
Assuredly, Yes ! — We can never, for a single 
instant, withdraw from our memory names 
which, in the annals of our fame, are insepara- 
bly allied to the recollections of our greatest 



* It is not sufficiently known among us, that the magnificent 
roads cut from the capital to the principal points of our frontiers, 
were made for the most part under the administration of the Due 
de Choiseul, one of the first statesmen of the eighteenth century ; 
of that century, which) in the course of a single generation, dis- 
played, in the persons of three other ministers, Turgot, Necker, 
and Malesherbes, as great a degree of talents and of virtues, as in 
administrations of the most brilliant eras of the moniurcby; 



works, of all our monumente, and of the finest 
traits of our national charactelr. It is by the 
example of these elder worthies that the ca- 
reer of our modem worthies must be traced; 
and this example can never remain bai'ren in* 
a land where honour is the first of goods^ and 
the most noble of payments. 

By the side of the recollections which pa- 
trician greatness has left among us, let us re^ 
oal with similar pride, for the fame of France, 
&6 ben^qent works, and the patriotic under-* 
takings of Jacques Coeiur, of Riquet, of La* 
bopde, of Beaujon, of Turgot, of Necker, and 
of so many other great men, who, winning theip 
glory at eras still mK^re recent, hare conse-- 
crated, by their labour, their morals, and theiif 
g^nms, the titles' of their families, and the 
henceforth historical rank of their posterity; 

But let us not content ourselves with seek- 
mg for our country instanceis of isolated 
glory, and of hereditary fame : let us extend 
oiir views, with equal favour, upon all classes 
ci society; let us endeavour to spread a ge- 
nerotis spirit of association, turned towards, 
the undertaking of works useful to the state. 
Then we shall see bonds of coihmon interest, 
of private friendship, of individual esteem. 

Vol. I. d ' 
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fortndd. between all ranksi Mod iil tha vAiti 
(^ every party; and possibly public cost* 
cord, together with the wealth and the pow^. 
qF the state^ will be the coQsequeace» less; 
n^not^ perhaps^ than we mi^t at first 9g^ 
hope, of the ioteroourse and the afisocir; 
ations of which 1 am endeavouring to set 
forth/in their full lights the immense ad- 
vantages. ^ 

Tins is no^ vain Utopia. In thie OouQCry ^ 
whiich we BTe studying die {Mrosperity^ a gfaad 
andsj^ndidexperiqient has shewn thepol?Br 
of those foitttnate occupations to soften the: 
bitt^neos of political paBsions» and to. brii^ 
back internal peace by the agency ofgeneii!*! 
welkloiog. Mie^ the re^olutioti of 1^68^ 
after the rebellion oi 174$, what wounds iih»e 
bleeding within every heart! Wbataii^i«n 
cdUecti^fts w^re festering in emry soul! At 
this moment an usc^yJ c^vorsion was created: 
Gitixens of every class, united by a tkiMvlgo^^ 
veranient» to torn thi« concentrated ardouc 
whidi biutied wHhin every snnd, towai^ ob^ 
jects of general utility^ made truce to their 
fatal discords. Whigs and Tories underr 
$tood each other first, upon the improvement 
in the course of some river, upcHi the direction 



of sem^ f09i^ npoiOr ti^ fgrmati/Hi oi aom» 
JuuixHir* Mafik party perceived^ with a^to? 
Wliwwtt that it wjis not true tji9t it alon^ 
kttd hsid is ?i#w tbe general good the glory 
of the state, and the mcf&9^ of the piiblic 
wjefdtji ; )eacb« ^t i» tfXifi, retained the sopial 
aUitud^ vi wJwihit* character and it3 habit* 
i}ft}w3iaiDg had coatributed to pla^it; tbs 
(we <^atmuod to serye th«if country Doder 
the majestic shadow of the prerogative, and 
the other by the lights of their popular 
ir^tyes* But these rival citizens placing 
above all things love of their country, united 
in thdr hearts with loyalty to their king; 
such a sentiment became the'source of a happy 
»jmpaihj betwe^ every soul— toleration ea? 
tered into political creeds, as it had previously 
entered ixitQ religious creeds; and the English, 
in a few years, freed from the humiliating ^^ 

tuatiQ^ of a vanquished people, not only 
abroad by French heroes*, but upon their 
own soil, by undiaciplined mountaineers t, 
rises into . the glorious state of a naticm, die** 



•«*■ 



♦ At Fontenoy. 

t M. Dupin here refers, it would seem, wholly to the period of 
the rebellion of 1745, and to the events of the war on the Conti* 

d 2 
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tating to the continent the laws of war and 
peace*. So great is the external preponde- 
rance of an empire which makes industry and 
commerce flourish, on the vivifying hearth of 
patriotism and concord. 

If we invite our fellow-citizens to follow 
the path in which for half a century England 
has walked, for her happiness, and for her 
wealth,— let it not be supposed that we wish 



nent immediately preceding; but even with respect to this period 
lie can scarcely be considered as strictly accurate. Un peapk 
vaincu is the expression in the original, which^ to ordinary ears, 
would scarcely seem to be justified by the loss of two or three 
battles. I am aware, that among the never-ending. niceties of the 
French language, vaincu is the most gentle expression which can 
be used to convey defeat ; but, in this case it should he applied to 
the army in Flanders, and at Preston Pans/nol to the British peop^le, 
at a nation. With respect to Fontenoy we were certainly beaten 
right soundly ; but we can scarcely be more justly termed, on that 
account, a vanquished people, than the French could be for their 
defeat atDcttingen, a very few, years before; or at Miuden, not 
many years after. The loss of a battle must every now and theii 
occur to every nation in the course of a war ; 'but it is not 
the mor^, on . that account, a, vanquished one. The strict 
application of the phrase would be found to have very hu- 
iniliating effects upon almost every nation of modern Europe. As 
for the successes of the Highlanders, in the early, part of their 
irruption in 1745, the speed and completeness of their defeat and 
suppression form a sufficient answer to the extraordinary idea of 
their being the vanquishers of the British people. — ^Taamslatoii. 

* If the English have, at present, fallen from this glory, it is 
from causes foreign from commerce, and of which I do not speak, 
for that reason. 
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by tibat to cause France to stoop to the sub- 
altern part of an imitator. On the great 
interest which we are now considering, as 
upon every other interest, public or private, 
France, far from following, has given the ex- 
ample of what it is fitting and noble to under- 
take* Foreigners have been obliged to begin 
by imitating her, to be able to raise them- 
selves to the same height ; and if, some- 
times, they * have surpassed her, it is only 
when she has ceased to imitate herself. But, 
instead of praising our country with vain 
words, let us speak by facts. 

The middle ages were still in a state of 
barbarism, when Charlemagne already taught 
to his age, that a canal cut between the neigh- 
bouring source of the Danube and of the 
Rhine, could unite the Euxine Sea with the 
ocean, and the north of Europe with the west 
of Asia. Henry IV. was the first among 
the moderns to proceed from conception to 
execution, and to unite, by a canal, waters 
separated by a chain of mountains. With 
the same genius with which he meditated the 
alliance of kings for the happiness of nations, 
he was contemplating the junction of seas for 
the prosperity of continents, when the knife 
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of the asd&ssit! ctit short the thread of those 
projects in which he was chalking out to EJtt- 
rope the true road to civiU^ation and to social 
prosperity. Two generations of great men, 
under his son and his grand-Bon, were scarcely 
sufficient to realize even a small portion of 
his designs. The admirable works under- 
taken during his reign, to unite the Seine 
with the Loire, works interrupted for thirty 
years, after the fall of Sully, (that is to say, 
after the obsequies of his royal friend,)— 
Richelieu finishes. Richelieu displays to the 
European monarchies all the national advan- 
tage of yielding to the citizens the field, and 
the execution, of the interior channels of arti-^ 
field navigation. Colbert, in the prosperity 
of a reign which owed to him so great a 
portion of its splendour, shews to the modem 
world, how it is possible to unite the ocean 
to the Mediterranean, by ericouraging the 
zeal, and giving free scope to* the genius of a . 
private individual*; and the great Corneille 
immortalizes, in strains worthy of the Augus- 
tan age, the greatness of these works. 



* De Riquet, so well seconded by the experience and the 
tal^hU of Andfeossl. 



J5/TROJDUCTI6N. xxxai 

'Finally, Louis JtlV., the legislator of these 
ftame works, OTdai&s that a jury, composed of 
thd ttiost' eminent inhabitants, shall decide, 
by a course of conciliatory arbitration, all the 
diffi^renioes likely to arise concerning the pro- 
perty of this new public channel and the ad- 
joining lands; and an hundred years after- 
wards, England, recognising iii this the spirit 
of their laws, was proud to follow this ex- 
ample« 

And we, my dear ffeUow^itiaens, we who 
are French; shall we be le^s active in follow- 
ing the examples bequeathed to posterity by 
the great reigns of Henri Quatre a.nd of Lou^s 
XIVs? 3hall we allow foreigners to profit 
more than ourselves by the plagiarism of a 
prosperity invented by our own ancestors? 
Shall we not agm possess ourselves of one 
of the palms of our hereditary glory ? 

We will again possess it. A Iready the 
successes obtained by gcnne ii^eful citizens 
authorize this hope. A single company has 
just completed with rapidity one of our finest 
public works ; the greatest and the boldest 
of our bridges, thrown across the Qironde*3i^ 

■ 11 * 11 L 1 ■■T it >'■ 1 1 I I' -. I?*' ; ' . . .1 I , II ■ 1 1 i j 1 . \. i . ■ . ' . Ki 

♦ The Gironde is the estuary formed by the Confluence of 
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for the city of Bordeaux, the Liverpool of the 
South. Another company is about to unite, 
by a rail-road^ the manufactorieB, the cot 
lieries, and the iron- works of St. Etienne with 
the banks of the Rh6ne, in the neighbourlKK^d 
of Lyons; and thus open a communication 
worthy of our industry between the Birming- 
ham and the Manchester of France '(^. At the 
gates of Paris, three companies have under- 
taken the formation of three canals, and 
others are being established with a similar 
view, in different parts- of our territory. 

In contemplating these works so worthy of 
praise, ought we abready to believe ourselves 



the Dordogne and the Garonne, as the Humher is hy that of the- 
Ouse and the Trent. Bordeaux^ however, is oa the Garonne, eight 
or ten miles above this confluence ; and it is across this latter river 
that the celebrated bridge of which M. Dupin speaks is thrown. 
The Gironde, properly so called, is at least two English miles 
across in its narrowest width. The bridge of the' Bastide, how- 
ever, at Bordeaux, is, in every respect a magnificent work ; and 
was, I believe, completed in much less time than was originally 
es^ected. — ^Trakslatoh. 

* St. Etienne is the seat of the chief collieries in France; it is 
about five and thirty miles south-west of Lyons, and probably 
eighteen from the nearest point of the Rh6ne. The general want 
of (at least worked) coal-mines in France will in all likelihood 
retard the progress of manufacturing skill, as the abundance of 
fuel in England has so strongly contributed to the development of 
our own.— Translator, 
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to be near the goal of our efforts ? Let us 
judge by the state of adyaucement of our 
rivals/ We are going to have about five 
leagues of rail*road, and our rivals have five 
hundred. We are about to have ten or fif- 
teen companies for artificial navigation ; our 
rivals have an hundred. With us, govern- 
ment is still obliged to execute, at greater 
costf and with less speed, works which indi« 
viduals, uniting their means, might undertake 
with so much success, did they but possess 
this noble ambition^. 

Certainly, it is from the bottom of our 
hearts, that we yield in common with all 
France, thanks to the government, when it 
supplies, as far as its isolated efforts can sup- 



* The idea, at present in consideration, of establishing a genenl 
line of rail*roads throughout Great Britain, will, probably, in a 
few years, cause a considerable addition to the public works of a 
commercial nature, to which M. Dupin gives such just praise. 
It is, indeed, not one of the least extraordinary parts of this stu- 
pendous subject, to consider the extreme rapidity of scientific 
improvement and application; which thus will, probably, in a 
yeiar or two^ render even so recent and extensive a work as the 
present, comparatively imperfect and obsolete. The application of 
steam to the purposes of machinery may be almost considered to 
be as great a revolution in the arts of life, as the invention of gun- 
powder and of printing. May it not be said to unite the physical 
knowledge and practical utility of the one, with the civilizing 
and wide-spreading effects ^ \\ffi other ?---Trakslator. 
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ply; the want of thd spirit of entcrprige; of 
the iirdnstrious emulation which ought ix> 
animate the mas^ of citizens; Bui it would 
be a istiH grra.ter service to ehcomage, to 
excitfe within their souls, that productive 
spirit, and that general emulation, that com- 
biimtion and that haimony of individual efii^si 
which at once change the face of an immense 
territory, in causing everywhere to spring up 

the prodigies of art and of civiHzatioh; 

(....■ * , 

Oh ! my countrymen, it is in the name of 
glory, so dear to all magnanimous heatts, 
that Ffaiice hersetf calls you to iJiis new con- 
test, where illustrious and beneficent victorites 
await you! Formerly, in the time of just 
defences, we quelled aggressive nations, and 
for an immortal vengeance, continuing the 
work of the Pharaohs, the C«saTs> and the 
icings, we have enriched the banks of th^ 
|4il9, of the Tiber, and of the Rhine^ by 
ttionuments devoted to thie well-being of the 
vanqmahed. Let us s^urpass in our wojrks for 
bur country, out works fbr foreigners. Let 
us learp to be great, both by and for our* 
Belves. 00 not let us leave the labour of 

doiflg sdl ibr us to the habd wluch govenu 
us. Lei us have to ^cmpete with it^ in nlkUSh 
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fe vigour, and in peirse?erance, to trimnpK 
errer the obstacles of nature, and to render 
tliem subservient to otir social wants. These 
are conquests worthy of the most civilized of 
people, worthy of the ambition of the most 
enlightened among men r and we all can take 
a part in these conquests, according to the 
means, great or smaU, of our fortune or of our 
talents, so as to acquire a general and national 
honour ; in the midst of which will arise repu- 
tations of which France herself will be proud. 
In order to shew, by the precept of exam- 
ploj the immense advantages of a system of 
association, in which we are. as yet, only 
feeling our way with uncertam steps, — ^I do 
hot fear to offer to your view the spectacle 
of an emulation which is equally serviceable to 
great nations and to illustrious men, in raismg 
them above themselves, by the necessity of 
surpassing their rivals. Recal, then, in your 
minds, as a model worthy of you, noble chil- 
dren of France^ that emulation entirely heroic, 
the source of the immortality of that great 
Athenian, whose genius was at once the 
honour and the safety of the very people 
whom you represent and revive, in its mag-^ 
n^mity as in its soeis^ charm ; in antenity 
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of mannersy in attidsm of wit, and in the loye 
of glory. Uncesusingly, Themistocles ! an 
internal voice troubled your sleep and de- 
prived you of rest, in recalling to you the 
trophies of Miltiades, up to the instant in 
which you had surpassed him by still nobler 
triumphs ! Oh ! that my feeble voice could 
acquire that importunity to awaken and ex- 
cite my country, as long as she shall not have 
surpassed all the works of her indefatigable 
rival ! 

Let us beware of suj^osing, even for a single 
instant, that these victories are impossiUe to 
our perseverance. I have just proved, that 
as much as England is in advance of us now, 
so much, fifty years back, were we in advance 
of England ; both in undertaking and in exe* 
cuting great works useful to industry and in- 
dispensable to commerce. What she has 
done in the course of half a century, we can 
do, more rapidly still. We can regain her 
rank, in profiting by her experience, as she 
profited by our's. Neither ardour nor activity, 
neither science nor genius, are wanting to our 
fortunate country. Our territory is more 
extensive, our climate is finer, our soil more 
fertile. An immense frontier, and two seas. 
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open their outlets to the products of the 
bowels and of the surface of otor earth; but we 
still need, to reachi those limits, internal com- 
munications suflSciently numerous, sufficiently 
easy, and sufficiently cheap. Let us learn to 
tmdertalce them, with the combined dSbrts, 
and the common sacrifices, of a large number ^ 
of citizens. I repeat it again, ifor the last 
time ; in devoting ourselves to these labours 
of association, we shall cement the alliance of 
all classes of the state, and of all the indivi- 
duals of each class; and we shall advance, by 
the same step, to the aggrandizement of the 
physical force, to the confirmation of the 
moral power, of our country. 

Let us endeavour to reach, the end, before 
the termination of our career. The men of 
our generation, . according, to. the ordinary 
course of human casualties, have yet some 
years to live. May Heaven grant, that at the 
ejnd of their days, they may be able to say to 
the generation which will replace them — 
" We received from our fathers a France, im- 
poverished, agitated, torn ; — ^receive from us a 
France covered with monuments of public 
utility, erected by our labours ; exuberant in 
wealth, the product of our industry ; — more 
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Still in yirtuesi in eoneordL x in magoaoi^ 
mtj. Tt^mmt to your descendants this iof*' 
h^ta&cer^aggnuidized l^y you, ais it has 
^^n by uis ; aad may» from age to age, all 
tbenaiioo^ of the earth, eolighteu^ byouc: 
koQwledget ^urk^ed b^ our industry, saofh 
lio(SiUt«d by our ei^amples, repeat for France, 
that wiab which a great man, wb^ dyingt 
breathed &x his own couBtry'-^Estoperpetml: 
M^y she ke iinmprtal I 
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CficAPTSR If^"-^ Streets and Throughfares in 
the Int^hr of Tenons. 

At E shall devote this chapter to the legislative 
measures adopted for ensuring by regulations aod 
establishments, health, safety, convenience, and 
freedom of communication in the interior of the 
towns of Great Britain. 

As soon as oae of these towns becomes suffi- 
ciently opulent to defray the expenses of a regular 
system of paving, application is made to Parliament 
for a law to regulate the details of this important 
branch of public service. Permission is granted, 
1st, fof the town to tax itself to defray the expenses 
of paving, lighting, S^c. '; 2dly, for the election of 
eonmussioners to collect and em^dioy the funds des- 
tined for these purposes, as well as to preserve 
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2 London PwingJic^. 

order in all that conce As the streets and thoioi^ 
feres. 

In 1917, an act of paTliament was passed (57th 
Geo. III., ch. 29), whicfe comprised all &e various 
measures previously adopted, and the efficacy of 
which had beta ^eved by experi^noe. This act 
now determines the regtdations of the streets in the 
Capital of the British Empire, tf we carefully exa- 
mine the principal prpy^sioas 9p/X the spirit of this 
act, it will be found to suggest many important im- 
provements with reiqpeet to the convenience, sa£^, 
and deaoitiiesA of the stniets^ and Mads. ^ . 

The officers appointed by the Lord Mayor and 
Aldermen Iq secure these vahiable, advant^es to 
the inhabitants gi l4)Udon, ar? kpown by the title 
of Commissioners of Paving and Commissioners of 

Siwrn*. Both« W9V»jr, Mm frequeaUy (m i«d 
the $4»06 somnug^ioii, 

ParJiameat Imvin^ authoriBipd the coJlectipo pf <be 
mods neoessary for defrayinig the expanse of pavinij, 

the commissioners levy on §veiy hoiuge imd shop, 

^ ^he {KMver of «pf]|oiiiciog (b§tfi cMMBistionMt It y«ita4 ta 

iV^ is^^f^i^om of tb# citjr ^ Im^ by ^ Htfi^ ^* ih f • f » 

p, 22 ; but .of coursii^ their autboritv is restricted within (be limits 
of the city, which forms a small part only of the metropolis. 
'WMmi$u$eTf and Ihe Auaerous otiier parisbM vi^is tbc Wk of 
ni^i^il^ gy^ iht mh^^ ^ mrM^ii the 574 G«o- Uh PP^^f^h ^l^ 
. tinder Ibe jurisdiction of loc^ comi^issioner^, lif'usteeSj vestries, 
and other autliorities Snve«ted with the superintendence of the 
pMCdtenfii, aeirers, 4«, Tlie Act trasmteaddl toexplaia th« d«Ci«B 



imd jitl|4MM dMtlMd f<Nr ft* MAiiiMi «f Mill «r 
ABiiQQle. ft tw* proportMiiato tci tbQ v«}yi of «|i» 

9^Vti9 tmUdiDg to d#<lr»y the ^xp¥AC|§9 @f pfiviDf 

mi wf^ fmm^Goiiay ngthorisssd u> levy t& il» 
9iHi?«d}«iB, hmgitsil^, m&mml ^(!kP(^«. I^.« « im^ 
p]r^IMHtio9a49 to th9 wpeijSdef td tho oiinoundJiig 

. Ill fomgj^pw^ei, ^ tr&m eeniHvbiiting to dofof 
tb? 9?p^8e 9f Ik^n^iig th9 rmd^ v>d utr a^tl in pco* 
pSf epniiUgn, (^Q <^^nt of tbe ck^siA mmx^o not 
to obstruct and emsoni^ i^n the pubfit^ thonaugfa* 
filie, ^ 1$ Itlly. aa4 in other parts of Emeq^, I have 
^w!ay$ bf^ il#tf»U6hed to seei those moniHo^Ui ef 



«•« 



* EveQ the houses occupied by ambassadors ^fe subject f9 
lUe tax, which is paid by thfd owners. The landlord of aa 
i|i]p]^a^|tit^ h9|i8e {Hiys ml^ DRft haAtof tfcs ta^« T^ M^mm^ 
fioDers of paving {ire i^jjtb^rized (o f e(iiicp aa^ ey^^ t|» f«mi( ^ 
tax entirely to those individuals who plead poverty, as the grouijtd 
of lh»ir exemptiOR ffom paying it. ^ut those who refbse to pa}^ 

t^ f uvuig rate vilk^^ mi&^mt • v^lid »sc|]«e, mb aimmmid 
before a justice of the peace. 

f arriage-way, and other j)avementf, oyer ^)f fhp lyidtb fjl t^ 
street or public place round the edifice, or the areas or grpjin^^ 
ig»ff9nt of, .or idopgii^ Uusr^to. This lax is paid by calMnil* 
chiiroH^?, hQ§pJ.t4ls, and prifojif,^ W ^^ ff^m^^m Pt mmOl^ 
pied grounds contiguous to the public road. 
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4 Paving before Pnblie Buildings. 
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teKgion wh»^ Ibe traveller admires for the graodeur 
mid beauty of their architecture^ surrounded on all 
Bides by wretched stalls and sheds fixed up against 
the external wails. Thus> for the sake of. a paltry 
^molument^ edifices whose dignity should exempt, 
thetn'froin all contact with pro&ne habitations^ are 
Tildy^ disfigured. The ancients knew better how 
to respect the structures which they devoted to their 
deities. \The stalls of Rome, the shops of Athens, 
ttid liie taberxKS of Memphis and Thebes^ were not 
IstiBed upon the very foundations of the temples dT 
Minerva, Jupiter, Osiri^, and Isis. In the pro- 
mised land, the hand which drove away the ** buyers 
sad sellers" who presumed to profane the sanctuary , 
doubtless spared not the retailers of the peristile, 
or the stall-keepers of the portico, 
c . In England, it is the business of civil officers 
strictly to keep the exterior of churches free from 
nuisance: If the officers of a church, or the chapter 
of a cathedral, should encroach upon the streets or 
jijaces surrounding a religious edifice, for the sake 
of letting any stall or tenement which they may 
hahre erected against the building, the municipal 
oiSlcefs would, upon their own authority, remove all 
Stich nuisances, and fine the usurpers of the public 
thoroughfare. 
It is also the duty of the municipal authority to 

^6e that the civil edifices, such as the houses of 

• . . • • - ■" * 

l^arliament, the King's palace, ^c, are kept firee 
fima all encroadiments of the kind above described^. 



Public Tkcfoughfor^^ A 

i' 

InFmnoef iic»ifawg. but the stonos of l|i» ravdutioa 
(xnild succeed in extirpating, froifi the vidnity of our 
p^Jaces, those excrescences of misery, whi(di werB 
so long favoured by the cupidity of inferior cSSc/^m. 
But now that tranquillity prevails around. thesa 
structures, we again see this parasite vegetatite 
peepii^ forth on the spots where it formerly took 
root and spread without hinderance. 

In England, regulations as effective afe adopted 
for rendering the thorough&res fi^e, conVebieAt, and 
safe in front of prioate houses, as atound fublic 
buildings. No bulky article is suffered to be ex- 
posed on the outsides of shops ; any stationary 
object obstructing the public path is equally plmox- 
ious. They ai:e liable to be seized by any surveyor 
or other person appointed by the commissioner of 
the pavements, or trustees ; and the owner is sub- 
ject to the penalty of 40^. for the first offence, and 
for the second and every subsequent offence, any 
sum not ' exceeding 5t. These measures draidte 
the foresight of a people^ who are fiilly aware of 
the importance of facility of communication, for the 
preservation of social order as well as for the pros- 
perity of trade *• 



r 
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* We will here describe at length the legislative measures of 
which we have merely pointed out the general ipiri^. It is ui»)aw« 
. ful to place on the outsides of shops, and in the. public thorougb- 
fare, any stall, block, basket, cask, or apy merchandise whatever; 
to suspend, place, or. wash in the street, barrels or vessels of any 
kind; to leave standing in the publip sheets, trucks, ;wh^#|«'^ 



Hi ftmlmii Mldag the mm busy MMtei ^ tiM 
Fftneh ett^ltil, iUdb ia tto iiuft d* flftittt D«M*r M 
Siwd* Bairn Mftttin, «ad i}i« Rii6 dM LoiBbirdii 
wMcfc artdosiiidAvably fM titttbw td adtaii ef titift 
ttiffift, it will bi found that MteMtoditikifdctfAttl 
iHdtii ii occu^tfd by |)r6j#ethif BtallS} by boiM aitii 
Ifotf eh ^oeed &x the outildii oC the sll6p« ; AtAlSf 
waggons depositing tb«ir e^nteetii in ti)d fitreetfc, ia« 
muttA «f inrtnediatdiy comr^ying th<»m intd fho ware> 

Immmi, wUtib would b6 both sednOlK^^ and iihif, 

T\aM% dMafii, whidk are so muiA n^gleotkl in 
iPniii6&, daa &Qty b« efl^ually r^gulat^d by ft pbw« 

V 

fd#l, 6f Veliidea of iriy descriptioii (except hackney doaches), 
hmg^ tlitt tM ^e t'eqiiisite fbt Ibading df unlbftdiAg. Arty oil^ 
jrfa tnfi9grene$ them regulation mj be sttiBmohed behtt ajui^ 
tice of the peace ; and, on the t^timony of one or several witnessc^^ 
be is fined froiti ^ti to 5/., which fine goes to the benefit of the fund^ 
for paving. Th^ olBce^s of the commissioiiars of paving (inspectofjt) 
tm amkorixed to seiae any objfStt exhibited tin Ih^ o«tsrdea of tkfi 
■$hopsy and any vehicles stopping unlawfully in the puUi€ tl]io«> 
foughfare. If, among the objects seized, there should be any of a 
fiitiirktllat WiU Hot f^e^Mit 6f tb^tr M^ing k^pt, they Af^fmri^diaei<Fsr 
f<Mrfeited aftil de^vered to tbe overseers 6f th« ^ri&b» or the g o« 
vernof of some prison situated in the parish, if, within five days 
after the 'seizure of preservable articles, the offenders do not red'alA 
^m on payment of the fine, they are sold by auction, and the fine 
and the expenses being deducted from the produce of the sale, the 
iKIrplM ^ paid td tb<f 6wner. Oil a repetition of the ofiTenC^^ it is 
xH^t riece^sary to wait fblr the diSeision of a justice of the peace. Anf 
articles, vehicles, or antmals, that may obstruct the public tho^ 
i'ougbfire, are immediately seized aind sold' without delay ^ if thd 
M^er do tot ki^Ch^f the]& (hi paym^At of th& fi|ie^ and ^^<i 



Safety af fUmnMffifaim. % 

fffyBjF'eigtoii^Kl^ fl^^ of mutiifipHl ]pdli«e, Iflie 

tiwi iifliieh «xi£r(& iti Eaglattd. 

l^^ care iiken in the towns, and particQlarljf 
in tbe metropolis of Oreat BrUain* to render thi) 
foiMiG tboroughfares conveoie^ to £90t p9S6!»:^(W8# 
ii pftttkiiburly rei&Arkable. It is an admisftUd HM, 
lim in ift eounfry where the ridh «Xaaib due tbd 
fttotters df the laws, the eomforts of the poorer 

clashes of the citizens are never forgotten in enact- 
ments, which. Uke these regulations^ have regard.to 
&e public i^oQvenienee. 

Footpaths paved with large flag otones rim akmg: 
both sides of all the streets of of difiary width r even 
in the ttarroweftt streets, the foot pavement is suffi- 
ciently wide to enable two persons to pass eack 
pther. Heavy fines are e^^acted ixqai any iiidivi4u9l 
wbd w^ drive % bcme^ aeottchy acartf ^r etttb % 
Wheelbarrow, or tdSL bexxes or ca^ m itib fix^ 
pAvemfent. 

Ifhe following detail of the measures for securing 
the safety of public thoroughfares merits particular 

Tbe commissioners of paving fix up posts of wood, dlone, or iron, 
along such parts of the foot pavements as they think necesilAry, aiid 
MCI pikQgi irouitA iiftdc^u^M gi^ottdds, or aaHgerous {^ac«i. Any 
4amage vonttiittecl BpoR these barHert siil||eet8 the offsiidert to m 
fine of from 2/. to 10/.« independently of the .expense of repairs, la 
the principal streets there is in front of the houses an area, confined 
hy an iron or wooden railing. From this area one may descend to 
the kitchen at cellat of the house, Aihtt by means ot steps 6r 4 

ffi|MM^. If tki ^r&tKi^ (d tM »fe# |»e 6^t 160 eaitfully «^ 



5/. If the owners of the^ houses refuse to Ifffq;^^ the . gaies 
and trap-doors of their areas in good condition, the cprnmiasionen 
of paving may order them tob^ repaired at the expense of the 
cmbtiders. The commissioners are iattthorized to remove pent« 
llettses, s^gns^ and all pin^ecting ol^ectl which ma^'obsli^et ibt 
||i)>Be*thoio!ighfiM«» or impede the^fipee civcttl«lli»n of w^ttA U|ht 
They are empowered to direct the course of the kennels in such 
a ^vay as may be best calculated to ensure the cleanliness of the 
streets, and the convenience of passengers. It is unlawful to spread 
Ottt or fiiuke lime in the streets, except with the permission of the 
eonvmiiaioiiers of paving, and in a spet encto^d by a barrier. 
As soon as any part of a street is^unpaVed lor th« purpose' of 
making an excavation^ posts and' palings are fixed up, and lan- 
terns and watchmen are stationed on . the spot during the night, 
to prevent the occurrence of any accident to foot passengers, horses, 
carriages, ^. These precautions must . be adopted within three 
Hours after the communicatioh made by the commissicmers of 
pimug to the companies who undertake the, excavation,* under 
pain of a fine of 5// If, by the: bursting of any drain, or pipe, 
^e pavement sinks and becomes dangei^s, the inspector of the 
pavement fixes up palings round the damage^ part, untiL the 
repurs are completed. The eteense is defrayed by the company 
whose works may have occasioned the damage. 

We will next consider the regulations redpeottng 
clcanlinesst on which the health of ^the community 

d^enda, 

The sewers, whidi are constructed at the expense 
of the town, pass through the principal streWs, and 
receive, by branch-pipes fixed at the expense of the 
dwiier of each house, all that can be carried off by 
water through these channels. iTie superinten- 
dence pf the sewpr^ i»s in certaio Cf^ipii wtrusted to 
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.1 .fi^^J^M^MAi^^A^ -^mT_^ ,- 

^a^Qjontfllg^nfffmOf WW amr 

Ctmoejfonefi, Bo(^ 11. dbap. I. 

In Elnglaadt it ia unlawful to deposit any kind of 
filthy or eym sweepings in the streeta. They am 
kept. within eadi, house, and aie rfinomd» at leaal 
oAoe every week, by the {mUbeonlraetoraf . TfaiHi 



^ '*' The gratings which are placied over the drdns, on a level 
with, the .pavement, are executed at the expense of this apeoMl 
eo^^mmk^f in coafofmity with directioos and dimeAsioM giTtfi 
hy th« pnyina coviaussipneis. If the latter should think it n^ 
G^i^ry to construct new drains or gratings, they do so at their 
own expense ; and afterwards consign them to the commissioners 
of sewers, whose . business it is to keep them in. order. . Finally, 
whenever the commissioners of paving conceive that a cess^pool, 
a gutter, or a ktnnel running below or above ground, and com- 
municating with the common sewer, stands in need of cleansing 
or repairihgt they ordcr.tbe owner to execute What is necetsacy* 
If. such repairs be, not commenced and finished within three days, 
when such, is practicable, according to the conditions laid down 
by the commissioners, the latter direct the work to be executed 
at the expense of the individual. 

t For this purpose the commissioners of paving are empowered 
to contract, by bidding, with the. scavengers and dustmen. Once 
ftfiy ytnk. the contrnctprs are bound to send^rasnd their carts 
to remQve tlm rui^bish, ashes, dust, mud, Sfc,p collect^ in every 
house,, under pain of forfeiting 40«. on every instance of neglect. 
Any householder who fails in the observance of this reguladqii b 
IMh ^o be jnod &l» Where buiUiog or re|iaiifs $st carrying om 
the ownisr of thq housi^ . n^u^t himself remove jrnbbisji of ftvtarj 
kind, within twenty-four hours after it is deposited ivi tb^ |tk^t« 
}( any individual, except those employed by the contractors, 
^quld repj^ve the dust and dirt from Uie houses, his cart. and 
horses are .seized, and he is fined 10/. for the first ofienc^, i4tf. for 
tb^ second, atid 201. for every succeeding one ; one half of the fine 
to the ifrfbrmeri and th^ other half to |he contractor. If, the 



Itift disgusting aspect of .tlw tot^tii kl ttegMib tf 
Botapii^ wfaete dKrt^ aiid bunlaii ftnd stniaisd tii^e- 
Hontti afe thtowiLintci the puUic 8tfMbi> anA 0dttv 
j%i^ to the putrc^bCtion wMdi wirm <^tilMI 
Moe)6rafe« 9M Wkmb gires fise ta ftud Miidat» 
diseases. 



diajeeti seised, and the property of the offender be not eqtifval^iHf 
tfttlMfliiMMiat ofthft finey he may be imprisoned^ and seatdlie^ 
to lutd labotir for Ihirty days. If the contraetor suffer liiore ihtnk 
Mten days to elapse without removing the dust from a house, th^ 
ifihcibitant, four'and-twenty hours after having given notiee foi^ 
lis removal, has a right to sell the dust, and get it carried away by 
atoy one he may choose to employ for that purpose, before ted in 
the morning. Each householder is required to sweep the pave** 
l&ent before hk door daring frost and thaw, once every day, Bmy* 
dajrs excepted, under pain of being fined 10tf« 

The nightman are permitted to employ their darts only ifbt^ 
midnight till five in the morning in summer, and till six in winten 
l*ke w^choden are ordered to seise all carts which may be found 
trangressing these regulations. An offender taken in the fisct tiUff 
he imprisoned for thirty days, and the person employing him thus 
tinlawfftllyi ^ay be sehienced to pay a fine of 6L If the watchiiien 
neglect to tf^ize night-carts that mAy be found in the Mfe^tft at 
pvobibitcd boon, any individual is at liberty to do so, tticl tbi 
iOfoflnei: revives half the amount of the fine its his reward. 

Gartft which are employed in conveying oils, soap lees, amtttd* 
Mnml liquid, mud, foul water, 4^., must hftve their sidei Raised 
1^; l^lhiit noihkig niay be spilled in the streets by the joking of 
Ibd^ehicle; The non-observance of this r^ulation subjects th^ 
0wmi 6f tbd cart to ft penalty of 6h 

Any individual who beats a carpet, dirows dirt, dust, ^., int6 
tike street, hills atiimak in the pubiie thoroughfare, oif so near as t6 
occasion their Mood to run into the street, is liable to be amerced ; 
ind Ihfe infeffntler teeelves ^6t*-kA2. «f the fine^ ^hich is froitt 
it, to 5/.| acaotdiog to cirtutiwttoWs. 



GlMttUfnmK ' It 

dlMM» ot Orett Biitmxh «ometiiiite» cmrtinmndl 
great ravages even in London, before ths BdoftiaA 
of thofte riguUtiCffi* he dewOiiiedi^ idnofa now tc^- 
^ tll« &^ii8h tneitrdj^lis. oiM of ^ eapitate itf 
Wtm^ in t*tii<^ th# avef*(^ dumtiDn a£ htana lifit. 
ill Idngdst. In ikd- poj^ulous tdWn» of Irela«il» tm 
tt^ conttbry, and in ^aom quarters of Ha towni of 
England and Scotland whicBi ate inhabited by tl» 
M^, the lower ckssel^ of whdnat &ti hocfibly dirty, 
^ typbiia^ (Wfaidi is MaUgous to the prisoxl lie^eT,) 
dd6&sidAalI;f ^roduc^ a mort&Iity no less lasting, 
ttd e&tensive than thtt whidi attends thi plagm $1 
Odhfitafttift6|fl6. £feitt iii the d^fth of "mMet th*< 
tyjphus feter is som^timei att^ded by tiie ttiost 
&tal effects. 

During the heat of summer, the copious water- 
ing of the streets, materially contributes to thjd^ 
pres^rvMion of the public health. Sometitncis th* 
streets ate watered as in Fi*anc6, by carts, but m6f6 
frequently by pipes whioh rise to the level of the 
pavement, and communicate with the subtermneou^ 
pipes by which the inhabitants are Supplied with 
w£^er K Portable leathern tubes are affixed to the 
6ti&t^t of the branching pi|res, and bein^ tenninated' 



UddB* 



^ It IS the busint^ss of the dommhsioners of pftving to stipep- 
i6tend the watermg of the strtet«.' Tfcey itre eonseqacmJy ert^' 
^wered td eontraet with the mmltifaetnte]^ t)i j»ipe», the iifftm ^ 
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«lfaar by.a flpeut or a raie, thqr ase uaed l0^df»- 
peane tj^e water ofrar e'^eiy part of the piAbUp 
liKimoghfafe* 

The rapense of wattf iflg is defrayed hy tiie in- 
habitants of each ^aet; but it is reqiusite that 
thceeHfipixttis of tbmi should mahe an a{qpli<tation.to 
get the street watered. The tax: levied fen: this 
purpose (M all the uohabitaots of the ^eet must not 
exceed, the f(Mrtieth.part of the rent of the houses. 
« The advantages derived from aa excelient system 
oC.stre^ poJke woujid be of little importanqie^ weije 
Q0t Q^asures adopted &r keeping the streets, and 
thoroughfares in. perfect repair. To eff^ this 
object, the law grants to householders a ri^ of in- 
fiftection f , and even of enforcement. The inspector 



* If a householder' payibg 501. poor rates, or two householders 
each paying one half of that sum, conceive that any part of tho 
street pavement is in such a state as to be dangerous to foot 
passengers or carriages, they are authorized to apply to get it 
repaired. The application must be addressed to the inspector, 
whose place of residence is described on a board, as M'e shall soon 
have occasion to notice. 

The inspector immediately visits the places that may have been 
pointed out to him* If he should estimate that the necessary 
repairs would not cost more than 2/., he must otder them to be 
executed ^itbin (liree days^ after receiving the notification, and 
within seven days after it if the expense of the repairs would be 
from 2/. to 10/. If the repairs should exceed the cost of 10/. the 
inspector must address to the clerk of the commissioners a copy 
of the summons which he has received, io order that the clerk 
mny call a general meeting of the commissioners* Two days are 
flowed for cpr^veniDg ibe meeting, and four days for holding id 
making in all six days. If the meeting of commi^iomrs tckpaw* 
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of pnvingis cited befimtba^xxiagiftiiitet, if iteu^ 
fiiM to ccmfonntd the legal (temand mixie by ooewr 
several householders, for the immedittte rqpoit of 
the afreet, in plaoes vAxkt are in such a state as to 
prevent secure and free traffic; he is fined if he be 
iti the wrong; but if he can justify Mnself llie fine 
is paid by his accuser. 

/ Such is the salutary ii^enoe/ meh is tbip 
power of eiiercising judicial fuActiops, i<Aiieh we 
should wish to s^ granted to ev^ Frencb' dtisen. 
itis not cklcidated to endang^ supr^ne authority, 
while it is in the highest degree advantageous for 
tile general prosperity and the welfare of the public. 
Let us hope to see this wish fulfilled. 
' The inspectors who have just been mentioned 
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ledge the necessity of the repairs demanded, they most be executed 
in the twenty-eight days succeeding, if the expense do not exceed 
50/. ; and in forty-eight days if the expense exceed that sum. 

If the repairs be not executed at the periods thus prescribed, 
reckoning from the day on which the application is made by the 
householders, they may summon the inspector before the justices 
of the peace, to account for his delay. If he cannot do this 
satisfactorily, or if he neglect to appear, he is condemned to defray 
the expenses of summoning and notices. He is then directed to 
execute the requisite repi^rs, and a period proportionate to the 
.expense is again granted. If the application of the householders 
be not well fouAded, they pay a fine of 40^. to the inspector. . 

If the inspector exceed, without valid ground, the time granM 
by the Justices of the peace for the requisite repairs, he must pa^ 
for the beneiil. of the poor's rate of the parish, a fine not exceed- 
JBg 10/., 20/. or 30/., for the first, Becm»l and third transgres^ona. 
On the third f the inspecior i# deprived of^hit'/Mnetm^^^ and u 
decbared mapabk of duchm'gmg them at my tim or m m^ pmA. 



14 'Mspkir Qf^kn^fBU, 

•ttr^^di^ imlivtdu^i who eitMute tbe T^atrSs #r/, of 
#» piiHk «tro6t«/ fhifjr ^^^ P^^ either by an aft- 
^ual falaiy^ or by a ^reniimertuti^B pv^ottionate to 
th# wcnk ^drfimned; Tbey may be disraidsed at 
&d will of the paving eommisBioners *. 

A« companies for the conveyance of gas ai*e now 
being established in FranceV it will doubtless be 
interesting to know the regulations to which compa* 
nies of <he same kind are subject in England, with 
fli# vi^w of pr4r0dmng, in th# utmMt degree, the 
W)»erty, «a^y, aiid cUts^n^B of (he public stfeMsf . 
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* Tli€ office oijmp»0tof -cm im MUd only by a k4^ie]iok!«r, 4r 
pm YfkQ GXf^ropcf 90VA^ dutie^Jn t)ie jpiirisb^ i^ m^st p^t be a 
commissioner of paving j a paviour, a mason, a dealer in stone, or 
ioter e t i ted 4ii -any -way in tha cealmels ior paving. Every infrae* 
tion of these regulations is punished by a fine of 20/« 

As fbt inspector must bare frequent official communication %vith 
the citizens, his name, christian names, and place of abode, are 
painted In large characters on'a board, which Is fi^d up' in one of 
the most pubHc situations of the parish, of whtcb he superintends 
tlie paving. 

t Th«M nguiations are as follows :^-^The iasptctor ninst maiii- 
(SMI ooMttBiiai commiinicatikin with the gas mkI water compattlis. 
for this seasMi, wkhiu seven days after the aomiaatioo of the itf- ' 
spieelor, kis appom^nient is notified i^ ^9 secretary o^tbe c ow esis* 
ttonevs offavitig to aii the different companies whose pipes r^n 
throuf^ any of the streets pf the parish t^ which the new Inspscfier 
Meagi. A similar notification is addressed to the commissioners 
pfsswers, vrhose jf^vis^tion extends over t^e same parish. / 

A regdetion dictated by the same motives enjoins thai the secre«* 
lanes, inspeeters, aind tum«cocks of the gas or water companSee, 
ehal! within five iky% tfter <^ieir nonmuition make known their 
places of ttbodd= i»^k^ inspeiHXNrs of paviflg, in the parishes inter 
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Wt yfSX now ecpbiii the fimftiaiii dt &• ooa> 
'mlMiM0r« ef patting, m they rolat« to^tlMir lil^Mft 
and tMr fMpoii«Uiility. 



IfpM ^^ (be. wiU«r or ^ pip^ ^fl^gief to 4)^ ^ffpffu^f? 
under pain of being ^ned 1.0/. 

The gas and water companies must keep in their offices detailed 
f^»m fif ikf course of their pipes. Th^ mttt ptnNl lk«<Miir 
missioners and the inspector of paving, or their officers, to refer to 
their plans, and to take copies of them whenevef Auch laay be 
necessary. - 

The gas and water companies, and the commissioners of sewfsrs, 
cannot take up any part of the pavement, except for the purpose 
of changing the direction of the pipes, and stop-'cocks or plugs, 
or repairing them ; substituting iron for wooden pipes, repairing or 
clearing the sewers, pipes, ^c., unless they giva notice three days 
previously by a paper signed by their secretary, their inspector^ or 
their turn-cock, and specifying the street and the particular spot 
to be unpaved. The commissioners of paving must then ^ant the 
required permission. Widiin twelve hours after the unpaving of 
the street commences, notice must be given to the inspeet<M'. If 
any one of these formalities be neglected, the offender must pay lio 
the pavmg commissioners the sum of 40«. for every square jfoot of 
pavement which shall be so broken or t^kea up without aufifa 
previoiis notice or ecHisent. 

Whenever an inspector of paving discovers that a pipie, h tiira- 
isodci Of tti^ other pert of the works belonging to the gas or water 
'eomipeiiies, or to t^ eonuntssioners of sewersy is broken or 
damaged, he immediately forwards a written noddeatioa <4 die 
circumstance te the company. Within forty-eight hours a4br 
this notification, the company must unpave the spot pointed out, 
T^ir the damaged parts of their works, and cover in the pipes or 
sewen with good materials weH cemented together. Within twelve 
hours after these works are fii^shed, notice of their comptetiou 
must ft>e given to the inspector of paving. All these regulMions 
must be observed under.pain of fines. 

It happens that pipes belonging to different coinpai^iea run 
through one and the sane street ; if, dierefore, die inspector should 
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. WImM kpiop(Mdto<^peiinewstieets«»dtto 
Mkige or tnproye old ones^the oomimmoiieiB 
paduuie, by private agreetnent, the ground requisite 
hi the projected alteraticHxs or improvements. If 
diey cannot come to an arrangement respecting the 
purdttse with the owner, they convoke a special 
jiny, (stat 3, Geo. I., c. 25f.) The expenses of 
Hie-i^duatiQiDi ato defrayed by the party, public or 
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aillike the oonpaoy to which he stt|»po8ed the damaged pipe to 
lieloDg, the expenses of unpaviDg and dig^ng are defrayed by the 
company whose works require repair. 

' The commissioners of paving are authorized to fix the pepod 
to be employed by the gas or water companies in the execution of 
any work, and the removal of the rubbish. 

The companies merely confine themselves to laying down and 
working the earth over their pipes. It is the business of the 
paving contractor to replace the pavement, and the sand or gravel 
necessary for keeping the stones together. ^ For the space of thre^ 
aK>Bths after this, the works which are occasionally found neces- 
sary in coQ|ei|tteiice of the removal of the earth, must be executed 
at the charge of the company, by whom the street was dug up. 

If the necessary works for the repair of pipes kre not executed, 
9!bA the useless materials reiiioved from the Vicinity of the spot 
unpaVed or dug up, within the prescribed period, ,by the com* 
panics who have undertaken them, the inspector of paving com- 
pletes the works and removes the rubbish at the expense <^ the 
companiesi who are moreover fined for their negligence. 

* If the pavement in any new street is not laJd down, or is in 
an unfinished state, the commissioners may, if they think fit, order 
the owners of the houses on either side of the street, to lay down 
the foot and horse pavement, over half the width of the public 
thoroughfare^ fronting each house. * 

t The Act for the better regulation of yxxit^^^Trmdaiw. 
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private, whose demands might lia[qpm to be.the 
most remote fiom^the estinmtes of the* jury. 

That th6 inhabitants may not be at onoe.diaxged 
with too hea?y a burden pr taxes, the commismon* 
ers of paving are authorized to borrow the sums 
necessary for carryings on the works of the streets 
and public thoroughfares*. The current mtetest, 
and the gradual reimburs^nent of the loan, are 
charged upon the taxes levied for delSraying the 
expenses of the works. 

For > the management and despatch of business^ 
the commissioners of paving are required to hold a 
general meeting at least once every. month: at these 
meetings all the contracts are concluded, after hav- 
ing been announced seven days previously in the 
public papers. 

To form a meeting there must be at least five 
members present f / A new president is chosen at 
every meeting, and nothing is decided except, by a 



' * For this purpose the commissioners sign bonds of 100/., bear- 
ing 52. interest. Their treasurer sella these bonds to the highest 
bidder; they are transferable from one individualto another at the 
will of the piurchaser, and are payable at the will of the commis- 
sioners. 

. . Any individual upwards of thirty-five years of age may pur* 
chase a life annuity, secured on the paving funds. These life an- 
nuities are, like others, sold to the highest bidder. The sales are 
announced in the London Gazette a week before they take place 

,t In cases in which the law does not specify the number of 
commissioners requisite for the execution of any act^ the presence 
of two is regarded as sufficient. 

Vol. I. C 
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« 
maJGority of votas. Their meaaurea and delibera- 
tions are restored in the minutes of the m^inga, 
and axe received as evidence in courts of law. 

The oommiaaioners are authorized to hire places 
for holding their meetings, establishing their of- 
fices, ^c.f as well as an enclosure Called the Qr4mi 
Yard, for the reception of all objects seized, in 
violating the regulations of the streets and thorough- 
feres. To this Green Yard are conveyed horses 
and cattle of every description found without drivers 
in the public streets, carts, coaches, &c., and objects 
of every kind lawfully seized. The commissionem 
determine the ransom to be paid by the owners for 
the recovery of any property deposited in the Green 
Yard. 

An individual obstructing the commissioners in 
the exercise of their functions, in any way whatever, 
incurs a penalty of 5L for the first offence, 10/. for 
the seocnxl, and 20/. for every succeeding one. 

The justices of the peace may compel witnesses 
of every description to appear before them, to give 
evidence in cases respecting the street regulations. 
The prosecutor, who gives evidence on oath, is con- 
sidered as a witness. Any individual giving false 
testimony oa oath, in these cases, is punishable for 
perjury. The commissioners and justices of the 
peace are authorized, in all instances, to give one 
half of the fine to the prosecutor. 

Persons condemned by a justice of the peace 
may appeal to the quarter sessions ; the expenses 
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of the appeal are always defirayed by the party, 
public or private, condemned in the last instance. 

The commissioners of paving appoint or dismiss 
their secretary at pleasure. It is the business of 
this secretary to institute* in the name of the com- 
missioners, all prosecutions for offences against the 
street laws. The treasurer, collectors of taxes, ^c, 
are required to give a considerable security. If any 
of those individuals should receive the smallest 
bribe from a householder or a contractor, he is liable 
to a fine of 20/. Any officer of the oommissiwers 
who takes an interest direct or indirect in a pcitvinf 
contract* is dismissed from his situation, and be* 
comes incapable of ever agaia discharging ^mikx 
functions in the public service. 
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CHAPTER 41. 

Legidation of Open Roads. 

Tub system of management relative to open roads, 
which has loiig been established in England^ is, 
in znany of its paits, a model worthy of imitation. 
This managemeiit, which is merely parbchidl, is in 
itself a complete government, exhibitiiig the repre- 
sentative, executive, and judicial powers, perfectly 
'distinct from each other, in their attributed as well 
as in their operations. 

In 1773 an act was passed in the British Parlia- 
ment, which comprised within itself all the regula- 
tions established by previous statutes or by customs 
observed from time immemorial. This act, like most 
of the laws that have emanated from the same autho- 
rity, is remarkable for the wisdom of its fundamental 
arrangements, and for the. multiplicity of the precau- 
tions adopted to provide for every important case, to 
obviate, in the application of the law, all uncertainty, 
and consequently all arbitrary decision, and to re- 
move every pretence for the hesitations and subter- 
fuges, to which the most subtle arid tortuous minds 
might be inclined to resort. But inexplicable 
defects materially detract from these valuable quali- 
ties which, in general, characterize the acts of the 
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British paiUamenC^ Inooh^ence and confiism pre- 
vail in the arrangement of the artides. Teclioug 
prolixity"* and endless repetition disfigure the 
noblest monuments of the wisdom and experience 
of a great legislative Ijody. We will, however, 
endeavour to analyze, briefly, and in due order, the. 
essential provisions of the laws relative to roadis. 
In England each parish forms the first.political. 



* The act relative to parisli roads (13th Geo. III. chap.. 7S) 
would in itself jilone occupy one hundred p^iges of this ' volume ; 
Md the act relative to turnpike roads (13th Geo. IIL chap. 8,) 
would occupy upwards of sixty, if they were to be quoted littrally. 
Since the passing of the two above-mentioned acts, upwards . of 
twenty others have been introduced. The following is a list of the 
most remarkable: — 13th Geo. III. ch. fS, 84. — 14th Geo. tIL' 
chap. U, S6j 57, 82.— l6th Geo. III. ch. 3% 44.— 17th Geo. IIL 
ch. l6.— 18th Geo. Ill ch. 28, 63.— 21st Geo. III. ch. 20.— 25th 
Geo. 111. ch. 57.— 34lh Geo. III. ch. 74.— 44th Geo. III. ch. 52. 
55th Geo. III. ch. 68. I have carefully examined the artides of 
the subsequent acts, by which the provisions of the former ones 
have been modified or revoked (a). 

(a) The list of statutes given by the author is by no means complete,' 
thoiigh it may afford some idea of the extreme anxiety of the legislature 
to improve and preserve the public roads throughout the kiBgdon* 
The same ze^l combined with more competent knowledge, has produced 
in the present reign two acts to explain, amend, and consolidate the 
general laws for regulating turnpike roads, vt^.,, the 8d Geo. IV., 
c. 126, and 4th Oto. IV., c. 95. These statutes are of great length, 
and cohtun the most ample provisions on the subject, with a nicety of 
detul which would seem calculated to meet every possible contingency. 
A similar act» (tri;t;., 4th Geo IV., c. 49,) has been passed for Scotland, 
so that the roads throughout the whole of Great Britain are now under 
a system of management, which being foimded on many years expe* 
rience, aided by vigilant inquiry and scientific research, most, if duly 
administered, insure to this country the most perfect roads in the wqrld* 
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unit ofthtfloeiikl aggregate. It ha« ita owtt gdvem^^ 
mttkt I and provides for the maintenance of its poor# 
in chttrdi5 and its roads/ Every parish holds gene* 
ral meetings * composed of municipal officers, house* 
holders, and tenants paying taxes, to determine its 
leeal expenses, and to take cognisance of die eon- 
duct of its respcmsible officers. Every year ten 
c^mdidates are diosen, from among whom the judi- 
cal power elects a surveyor of the roads of the 
parish f. This surveyor manages all the executive 
part of the business ; the receipts, ihe expenditure/ 



* When a parish meeting is to be held, for the purpose of ear- 
ryiog into execution the measures prescribed bj the road act, the 
day, th^ hour, and the place of the meeting must be published at 
least three days previously. The meeting is usually held within 
the boundi of the parish to which it relates. 

t The formalities of election are thus prescribed by act of Par« 
liament. The annual meeting for the nomination of the ten candi« 
dates for the situation of surveyor, Is held on the 2d of September (a). 
The candidates must be inhabitants of the parish, possessing pro- 
perty or income to the annual amount of 100/. or occupiers of 
houMhi, lands, ^e. of the yearly value of SO/. Three days after tba 
tteetlng takes place, the constable or headborough of the parish 
transmits to oAe of the justices of the peace of the county, a duplicate 
6f the list of the candidates. The original list is presented by the 
aatile officer at the special quarter sessions of the justices of the 
peace held in the first week of October. These justices of the 
pe^ice then appoint one or more surveyor of roads for each parish, 
according to the peculiarities of the local situation. If ten persons 
cannot be found within the parish, to fulfil the required conditions, 

" (a) If this happens to be Oft a Sunday, the meeting is to be Md on 
the Monday.— TVanila^or, 
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the works, all are uoder hia control and his perflooal 
reapdnsibility. 

The judicial amnicipal power, which oonsiiU of 
all the juBtioes of the peace in the county, dxeiciaee 
a high and permanent inspectioa and authority olr«r 
the management and police of the roads, and enfetees 
the observance of the measures prescribed on this 
subject by the Jegislature. 

When a justice of tiie peace meets with a case 
which he cannot of himself decide, he calls conjointly 
with one of his colleagues, a special session df jus«^ 
fices of the peace, ui order to deliberate on the means 
of carrying the law into effect, either by adminis- 
trative or judicial measures^ according to the 
nature of circumstances. 

We will carefully examine the method adqpted 
in the election of the surveyor of the roads, and the 
functions he has to perform. The surveyor of roadi 



those who are best qualified are appointed, in order to complete the 
list of candidates. If the candidates presented do not appear capa- 
ble of executing the duties allotted to them, the justices of the peace 
have a right to choose from among the most re^pectalile house and 
lease holders of the parish who are not included in the list. Oa 
the death of a surveyor, the justices of the peace appoint another 
ad interim^ until the period of the election comes round. In cer- 
tain cases the law requires that the justices of the peace should 
appoint deputy surveyors, who are chosen from among the re- 
spectable inhabitants of the parish. They receive no salary, if 
they are chosen at once, but a salary is allowed them if they are 
chosen on the refusal of other persons. Any individual who de« 
clines the office is fined 50 shillings^. 
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is, .in En^and, analogous to the\£dile of the Ro- 
mans. The o£^ce is gratuitous ; its reward consists 
in ithe vesteem and' gratitude of thedlizens. The 
law provides the means of exemption to the candi- 
date dhosen for the place of sui^veyor, if he can 
addhice valid reasons for not serving^. He who 
neglects to appear at the session of the justices of 
the peace, after the time of the elections, and he who 
within six days subsequently to his election neglects 
to make known whether he refuses or accepts the 
situation, subjects himself to a fine of 5/. 

"Riat the same duties may not always devolve on 
thesame individuals, one year's service as a sur* 
veyor is a ground of exemption from re-election for 
the space of three years. 

When any one declines accepting the office of 
suFveyor,the justices of the peace choose another to 
fiU^the place, and they may grant him a salary pay- 
able out of the fines and the rates collected for the 
maintenance of the roads f. Ifmore than two thirds 



* According to the texms of the law, within the three days suc- 
' ceeding the nomination of the candidates by the parish meeting, 
the constable, j'C. of the parish must give them notice that they 
have to appear at the special meeting of the justices of ^he peace, 
to accept the situation of surveyor, if they should be elected ; or to 
make known their grounds of exemption, if they have any to bring 
forward. 

t This salary must never be more than the eighth of a rate, 
which, in its total amount, must not exceed the fortieth part of the 
rental of the parish. 
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of the parish nieetmg agree to choose a prdessional 
man as survey or of the roads, andvcAe to hun a sa- 
lary prc^rticmate to his.daties, then to the list of 
the ten gratuitous candidates is added the name of 
the candidate to be remunerated. If the justices of 
thet peace prefer him to his ccnnpetitors, he is ap- 
pointed to the situation of surveyor, and he receive 
the salary o£fered by the parish. The justices can 
never grant a salary exceeding that off^ed by the 
inhabitants ; for it is a natural and inalienable ri^t 
of English citizens, to be taxed only by themsdlves, 
or by their representatives in Paxliament. It is 
extremely important that this principle, which is 
essential to good parochial administration, should 
be adopted with us as an invariable rule, in all cases 
relating to the fixing of local Expenses and granting 
salaries for municipal services. The sameprinciple 
should likewise be extended in France, with an equal 
degree of precision to the pecuniary management 
of communes des arrondi^semcns et des departemerUs. 

It will^ be seen that there are, in Great Britain, 
two distinct classes of road surveyors, — some: exer- 
cising their functions gratuitously, and others vnth 
a salary. These latter are men better versed in the 
knowledge of the works they have to execute; and 
the parishes are entitled to exact more regular ser- 
vice from them. They are bound to provide a se- 
curity, acknowledged by the justices of the peace to 
be sufficient, for the sums paid into their hands. 

The voluntary surveyors are inspired with a con* 
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ieiousness of the hotiotir which belongs to the fulfil* 
ment of the gratuitous functions assigned to them 
by the suffrage of their fellow-citizens> for the inter- 
est of the community. This feeling often dictates 
greater sacrifices, and prompts to mote laborious 
and devoted exertions, than can be excited even by 
the attraction of a salary* 

The works published in England relative to the 
construction and maintenance of roads, being writ- 
ten by professional surveyors, serve to shew the 
disadvantages of every kind arising out of the choice 
of gratuitous surveyors from the mass of the citizens. 
But we must not allow ourselves to be prejudiced 
by this circumstance. However, when the English 
do not find gratuitous surveyors, who combine in- 
telligence with zeal and experience, I conceive they 
act wisely in appointing paid inspectors, who are 
well acquainted with every thing relating to the for- 
mation and preservation of the public roads. 

Wfe have the good fortune to possess that which 
is ardently wished for by all enlightened men in 
Great Britain ; namely, a numerous corps of civil 
engineers, disseminated over every point of our ter- 
ritory ,— a body of conscientious men, formed by 
superior study and experience. 

It would be rendering a signal service to France, 
to derive from this important body all the advan- 
tages which their information qualifies them to afford. 
For this purpose it would be suflBcient to identify 
the members of the corps of civil engineers with the 
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local interests, and the municipal authority . I may 
be permitted to make, in anticipation,^ a few remarks 
on a subject so worthy the consideration of our le-^ 
gislatbrs and statesmen, I do not pretend to lay 
down a perfect plan ; — ^but to draw the attention of 
superior minds to this important object is at least 
rendering some service. 

For the direction of the civil works of each arrondissemeni^ con- 
sisting of one or two sub-prefectures, it would be requisite : 

1st. That an accomptant should have the charge of the funds, 
keep the accounts. of the receipts and expenses, superintend the 
financial part of the contracts, the payment of salaries, supplies, 
Sfc, This person, who should not be permitted to do any thing on 
his own responsibility, should act only in conformity with the legal 
and always wrili§n orders issued by the officer of the public works. 
The latter would thus be relieved from a multitude of tiresome 
details. 

2ndly. An engineer should be exclusively intrusted with all 
civil works. He should enjoy the rank of our ordinary engineers 
of bridges and highways. He should be chosen from among the 
dispo^ble officers ,of ibis rank, and from the candidates [aspirants 
enginieurs') declared to be eligible after a public examination * of 
their knowledge theoretical and practical acquired at the Polytech- 
nic School, and at the school of bridges and highways. 

I would suggest that the choice of the engineer of any particular 
vrondissement t should belong to respectable inhabitants of that 



* The official report of these examinations should be printed 
and sent to the different arrondissements, to guide the choice of the 
electors. 

« 

. t It is ^^^^ known that France is now divided into 83 depart- 
i^ents. Each department is sub^divided iqto four or five |irron« 
dissements,— Traii^fe^or, 
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Bnoadmemmt: for eKkmj^e, to ckisens heldiog the raisk of 
electors, or (if this class should not be sufficiently numerous) to 
cidzens paying taxes to the amount of 800 francs, or only 100 
francs. 

In order that the electors of-arrondissements might make choice 
only- of persons well qualified to discharge the duties aUotted 10^ 
them,, they should be. obliged to make their election from^ a list of 
twenty xandidates, furnished by the directors-general of bridgies 
and highways. - * 

Every two or three years, the engineer should be subject to' the 
examination of the electors of the arrondisscment. He^should hkTe 
the right of retaining his place of residence, so long as he might not 
be opposed by two thirds of the votes. This would be a means of 
giving sufficient stability to his employment ; and it would also 
serve continually to warn him, that if by weakness, unlawful com- 
pliance, incapacity, or neglect of duty, he should give dissatis* 
faction to the majority of the inhabitanb, he would be officially 
sent out of the arrondisscment; a disgrace which would render it 
very difficult for him to gain a situation in any other district. 

In extensive arrondissements, and irr those in which extraordinary 
Forks arc necessary, the directors-general of bridges ' and high- 
ways should send some of the scholars of the Polytechnic School, 
on the list of Aspirantit who would thus be foVmed under the su- 
perintendence of men of skill. 

The engineers of arrondissements should receive, for all com-' 
munal roads, instructions from councils of airondis^ements ; for 
departmental roads, orders from councils of departments; and 
finally, for general roads, orders from the inspectors-general of 

■ 

roads and bridges. In these two last mentioned cases, the engt* 
neer-in-chief of the department should be the indispensable inter* 
medtary l>etween the central authority, and the 'more ordinary 
engineers. 

It would be requisite to maintain on the present footing, an en- 
gineer-in-chief for each department. To this superior officer 
should be added iui accom'ptitnt-gener&l of the public works, whose 
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fiuctioDB should bie simitar to those of the aocomptaoto of «ach 
arrondisseiiieDt. 

* The depjirtmental eogineers shoidd be cbosen from 'amoag the 
arrondissement engineers, out of lists often candidates, accompa- 
nied 'by testioMmials of service, and pmoenf^ by the dfareetors- 
general of roads and bridges. 

To the electoral colleges of the department should be coosigped 
the choice of the engineer-in-chief of tb^ particular department, 
and the ministry should reserve to itself the i^pointment of the , 
inspector^general» 

The bridge and -canal companies should be free tO'Choose, from 
all' ranks, the most skilful and celebrated eoginflers who may cor^ 
respcmd with their >view8, and may be williiig to enter upon the 
duties proposed* 

' Thus persons interested in the good preser^tion and perfect sup- 
port of public works of every description, would everywhere ex* 
ercise immediate and continual isAience over*the enj^ers. They 
would ensure the zeal of these officers -by exciting their emulation 
by the prospect of promotion grounded only on their merit* 
* ' The ministry ntight moreover possess the right of dismissing an 
engineer who should not fulfil his duties with due integcity, activity 
or intellig^ce; but this dismissal should not be arbitrary. It 
should only take place, when a jury composed, for example, of 
three' engineers appointed by thcstate, three by the: party assem- 
bled, and three citiiehs chosen by the arrondissement or depart- 
ment councils, should declare there is a just ground for the dis- 
missal. 

In the. pnesent state of things, , an engineermay. be distinguished 
fol^fl^al, superior talent, great experience, and laudable activity, 
and yet nevertheless,' ifiie have the misfortune to be out of favour 
with the central authority, he may drag but his whole life in an 
inferior situation. On the contrary, should he be ignorant, narrow- 
minded, indolent, negHgent, and irregular, it is possible, if he take 
part in the prevailing opinions and pateions^of the. day^ that the 
tiiae jnay^come, when even the^very extcavffSWPe of his conduct 
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will ensure hit triumph over bis competitors who have nothing to 
recommend them save intelligence, industry, and n^odesty. These 
are evils which I would, under any circumstiincest render abso- 
lutely impossible. 

As to the salaries of the engineers, they should coBsist<-«*Ist, of 
a fixed minimum which would ensure to them a competency ;«««- 
Sdly, of an additional allowance proportionate to the extent and 
duration of tbe works in which they have to engage. By this 
means activity would be rewarded ; and we should iiot see engi- 
neers perfectly unemployed, enjoying equal salaries with others 
who are burdened with occupation. 

The richest arrondissements and departments, offering the most 
con^deraUe allowances to the officers of the public works, wouU 
attract many of the most distinguished talent, and would invite 
them from one end of France to the other ; without regard to the 
recommendations of ofiBices, saloons, or ante-chambers* 

I venture to affirm that great and important changes for the pre** 
servation and maintenance of public works would be the speedy 
consequ/^nce of the few innovations which I would propose to be 
introduced, with reference to the intelligent body of the engineers of 
roads and bridges. 



Purchase tmd Alienaiioti of the Ground over which 

Roads pass. 

The ground occupied by roads belongs to th^ 
parigfads whose business^ is to maintain them. As 
the ground thus employed is lost to cultivation, all 
display of pomp and grandeur in the useless width 
of the public roads is wisely avoided. 

The roads in England were formerly much nar- 
rower than they now are. The limits of their width 
have been prescribed by Parliament, in proportion 



Purchase of Ground for Roads. 3 1 

as the advancement of trade has increased the traffic 
maintained upon them. 

Certainly the roads of . Great Britain cannot be 
compared to ours in respect to width. But as they 
are kept in the best condition from one edge to the 
other, they aflFord perfect facility, for the passage of 
carriages, ^c, at the sides as well as in the middle; 
thus they suffice for the most active traffic of horses 
and carriages. Foot passengers may also walk 
with ease and security by means of a foot path 
which is usually elevated on one side of the road. 

When /it is requisite to enlarge or change the 
direction of the public roads, the justices of the 
peace order the alterations to be made over the 
whole extent of the ground within their jurisdictioUi 
However, the proposed alterations must not ooca- 
sion the removal of any house, or encroach upon 
the ground within any enclosure, timber-yard, ^c. 

When it is legally determined to widen or to 
change the direction of any particular road, the 
surveyor of that road treats with the owners of the 
new ground over which the public thoroughfare, 
with its ditches, drains, ^c, is to pass. If the pur- 
chase cannot be satisfactorily agreed upon, a justice 
of the peace proceeds tp the spots, and institutes 
all the necessary inquiries. On his report, the 
justices of the peace assembled at the special ses- 
sion, empaimel a jury of twelve persons out of the 
list of th^ juries summoned for the session. This 
jury fixes the indemnity to be paid to the owner 
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of the ground, taking into consideration the Varipus 
local peculiarities, and the times and drcumstaQoes 
that may affect the value. The law prohibits the 
gtanting of an indemnity exceeding forty times the 
ctear rental of the ground to be purchased. The 
sum determined by the jury ^ is offered to the 
owner of the ground. If he refiise to accept it; or 
if he be absent, the money is lodged in the hands 
ef the dei^ of the justice of the. peace of ^the 
pari^ in whidi the ground in question may happen 
to be situated ; from that moment the ground. be* 
Icmgs to the state f , and becomes an integral part 
of the public thoroughfare. 

If the estimate of the jury exceed that of the 
surveyor of the roads, the expense of valuation 
is paid out of the parish funds. If, pn the ccmtrary, 
the estimate of the jury do not go beyond th^t of 



* The sums for the purchase of this ground necessary for tho 
improvement of a road,, are raised by an assessment proportioned 
to the rent; which is levied on all'the inhabitants paying taxes in 
the parish through which the road passes. 

t By a curious reservation, ev^n after this voluntary 'or forced 
cession of ground, the original proprietor is entitled to all minerab 
and fossils of whatever description, which may be dug out of. those 
parts of the ground which he still possesses ; and he has also the 
right of making excavations under' the parts thus sold, without, 
however, damaging the road. All the vegetation that , may 
ht^pen to, be upon the ground required for the public road, at 
the time of the sale, also belongs to the seller. If there happen 
to be any trees which the owner refuses to remove, the inspector 
ordera them to be cut down» and laid aloogthe side of the road. 
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the "surveyor, the expcfoee is delayed by the 
owner .¥^o has. refused .to sidtnnit to the valuation. 
This is an excellent regulation. ^ It renders appeals 
to the jury exceedingly rare ; fi;>r the surveyor 
being' checked by the fear of incurring a siirdiarge 
equal to the expense of valuation, and the owno: 
being oa the. other hand checked by the risk of 
suffering a diminution of profit, equal to those ex« 
penses, both parties naturally refrain from inflexible 
obstinacy, and adopt a course of moderation which- 
is mutually advantageous. 

Happy is the country whose laws are, so wisely 
ordered that* they tend to prevent legal contests 
among the people ! 

Jf any owner of jground should conceive ' himself 
to be injured by the proceedings of a special sesmn 
of the justices of the peace, he may appeal at the 
next general session, whose judgment is definitive. 

In case of a road being carried into a new direc- 
tion; wholly or in part, those portions of the oki 
road which beoome useless are sold by the sur« 
veyor, with the approbation of the justices of the 
peace. The produce of this sale is devoted, ac- 
cording to the forms above explained, to the pur- 
chase of the ground that tdslj be required in the 
new course of the road. 

It is an invariable rule that an old part of any 

■ 

road cannot be alienated, unless two justices of the 
peace previously visit the new part, and certify 
that it is perfectly fit to fmperdede the old one. If 

Vol. I. D 



M Road L»bMt. 

<||0 oM and nAirpafts <rf Hae nod pam onr dife 
ei«ite «f <»« lamd^oniier, he adcpuiw ibfc ri^ of 
^ffoxtpniAiag Uti gnnuid i90(»q>ted bj the old ^aft 
9f die F9ad| a» ft cempeniatkm Iim:: the gtomfd he 
hm fiuni^ed for the new {tart. When a loeid 
vend >i» declared to -be us^bess* the justices d* the 
jpeeeei extmuamg a jUiisdiolkni orer the pariah ill 
lihicfa therdad is sitoated* aiay (»cler it to be tDapf 
iMtsed end told. . 

It is Bftictljr enjotiied that no tfiaoVation wA take 
place in the direction of roads^ ittdeM pKviouls 
ilitittiatkm be gvfea to the individuald iateretifed. 
The prdimiimrjr measures of publicit^f aro pr^ 
scribed by Act of Parliament *. These measuiw 
affisvd 't<» the individuals who m^y be a^rieired by 
th» irniotattou, every opp(»rtnmty of asserting and 
MdTcKcibg tiieir rights. 

Road iLahour* 

Tbd9 labour devolyes on property^ without regard 
te the privileges oi individuals or- dlassbs. The 



* Sec the act of ttie 55th Geo. lit. c. 68. This act pre* 
istflbes that iti thte |irDJ«eted sttpi>be8Sioti of any foad «r peiH of it 
itMd : kst, that the aimiottneeintot of such supprebsibD shall lie 
posted up on the spot over 'which the new road is to pas$, and oji 
the spot over which the part to be suppressed passes ; Sdty, that 
A sitnila^ annoiinb^ttteiA shall b<^ ported up on the doofs of the 
church of thto parish within which the projected alterations are 
to 6e made ; 3dly, that the announcement shall appear in the 
public journals, circulated in the county, at least three times be- 
fore d^efiiiitiye titeasulpes are adopted. 



equal pioportiwsi iix«HDdiiig to MMWt 9f dliir 
prop§rty or inopmes. 

The lnw determiaes the tmism eg dif » &r4ll» 
labour which may be annually required for tl)t ^Ift 
pKMTtctftheiiubUQroadi, aaji wUeb can Utrwr be 
draoanded fw ni^y <Hhar pmpetet The »um|far 
^Qoaunon parish roada omaot requira iMie than 
nix days' labour from the pariah; and the eurveynr 
of turnpike roadi oan demand only three. 

Since the year J.794*, the auweyor hat bean 
authorized to require that their statute laibt^tf fhldl 
be subfi^tituted by money, if 9U6h shouU be deemed 
nioat ad?antageous for the meintenanee of the Xfmdt. 
The citizens also poaaeaa the right of euintitiliiig 
I^T labour an equivalent in money f « They may 

* A rate has been established for all parts of the kiDg4om. In 
1814y the legislature considering that the value of the labour of 
men, horses, 8^c,y is not the same in different parts of England, 
abolished the general rate, the prices of which had been raised 
in 1804. The justices of the peace were then empowered (o 
establish partiailar rates, according to the current prices of each 
district. 

t If labour be required only from a portion of the inhabitants, 
bts are drawn .separately, for the horses on th( one part, and ^ 
labourers on the other. But if, in the succeeding year, the lote ^ 
must be drawn again, the individuals who served during the pre- 
eeedingyear have the right of exemption (a). If any individual keep 



(a) The ae.t» in pfpyidiog for the payment ot money m 
contemplates the possibility of such a sum bj»i|iff draunded of the pariid^ 
for the hire of horses and lahoorers, as to render it expedient to demand tliat 
the statute duty or some part of it should be performed inkind> in Which 
case the plan mentioned in the note may be adopted^— 7ViaoMf0far< 

PS 
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l3sm 6!Bempt,theiiiselv6S fix>m. the rofud labour pro^ 
pedy BO called. This tax is the most just of all, 
siiwe it applies to the . inunediate impioy ement of 
the' ground occupied by the inhabitants who pay 
for it. 

In order to render the road labour less burden- 
scane to the agricultural classes, the law relieves 
lliem from this duty during three particular months 
of the year, which are determined in each parish by 
a general meeting of the inhabitants * ; those ia- 
tervials cf exemption are the sowing, mowing, and 
harvest months. 

We wUl now briefly explain the principal re- 
gcdyUicms laid down by the la.w in the establish- 
ment and execution of road labour. 

Evei:y ii^divid.u^l possessing a plough or heavy carts, with three 
draijght horses, or two horses and two oxen, or one horse and 
four.oxieiu must; furnish these animals and two labourers for the 
joad workt. 

plough horses, ^without carts, he 9)U^t p^y the inspector fur every 
day's labour, a certain sum per horse, or he must pay according 

to the rental of the ground, at the pleasure of the inspector. 

I 
* It is only uecessary that the purveyor, of the roads .which 

pass.through the parisji should receive notice a fortnight before 

any suspension of the> statute labour. 

• • ■ ' , . ' . . . , 

t Persons who do not keep a teapi of three horses or an equal 

number of oxen, but only, one or two draught animals with carts 

•u^^loyed on the public roads, must furnish tbcm for a period of 

lab^r equal to that supplied by the other taxed inhabitants, only 

with a man to drive each cart. *Every individnal who, without 

possessing a team, or land or houses to the amount of 50/. bu^ 
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. Ill case there should be a greater want of labourers than of 
horsest the individilalffsubject totfae duty of roadlkboory mwl, 
on the requisition of the sui veyor, send inst^d.of eachtean^llirae 
men, fit to work, and furnished with the necessary^tool^ ; or tfaiy 
must pay the wages of the labourers during the days thtfy are 
employed*. » 

' Every inhabitant not less than eighteen or more than sixty years 
of age, who is neither an apprentice nor a servant, who* is^neitber 
a land owiier nor a tenant of property to the «amo«Qt of ,>^« sta>- 
lipg, nor the possessor of horses, or carts subject to statutft jUbouf, 
is required by Act of Parliament to contribute personal labour^ 
during the period in which the other inhabitants supply m^n and 
horses. 

, According to an Act passed in 1773» every individual irho h, 
^y the amount of his income, exeimpt from^penon^ labonr, and 
who nevertheless is not possessed of more than .501 atorlini^ JAmt 
pay. the fortieth part of his income for six days of xoadHlabour. 
Persons possessing from 50/. to lOOL must pay double. This 
proportion having been found insufficient for the support of the 
roads that are most frequented. Parliament raised. the tax to 
ls.9d.fm the pound on the income of the kmd owners (54 
. Geo#.IIL c. 1090 The same act, sect. 5, determines that eveiy 
person bound to furnish road labour in money and. not v by 



who may keep a post chaise, a carriage, a gig, 4^.,. must, pay to 
the surveyor, during the days of road labour,, a. sum fixed by the 
justices of the peace for each of his horses, or he must pay in 
proportion to the value of his property,' at the option of the 
• surveyor, x 

;. ♦ In 1773 the amount of these wages was 49. 6A • ' ' 

t Any person refusing or neglecting to contribute, to the statute 
. labour, is coudemued to pay a sum amounting tOadoubls the 
value of that labour, according to the rate fixed by tb^ justices of 
the peace, 



• 
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fiyiof tnttii horses,^., must pay out of eve^y potaA of kif in* 
#Miit oiMh*fittetk part of die price fixed by the juttices of the pe«6e> 
|M^ IIm daily kire of a cart with three horses, accompanied by 
IM lld^ourers *. 

Wis will iio# describe the manner in nirfaich road labour ts 
executed. The surveyor of the roads fixes, at least four days pre* 
ff^sly, the time and the place of the labour, which lasts eight 
kMft per day. Itidivldiiah vho foil io contributing to the statute 
ttb^ r affe puttishafole by fines, which are employed in defiraying 
At necessary expenses for the support of the roads. The sur* 
iM^Mr nmy defnand only a portion of the supply of men and horsesi 
If lie fihould deem it sufficient. If the drivers and labourers sent 
with carts and horses should not be able or willing to work a^the^ 
^ght, ^ surveyor may send them batk again. ' The owner has 
UMm«6 piqr 4^ ^^)ie fines as fhou^ he iKid lefnsed to e^ntr^ale 
itlftafCMidlahonr. 

W&cmihe iup|]4y t/t carts, horsesy 4^., is insuffidentfor the 
Mnveyanee <lf ou^erials, so that it becomes nece^rsary to pay for 
M^onal fatbour for the support of the roads, the surveytn* must, 
tfMtMt fcr ^hk labour at a parish meeting, publicly convoked, 
IM iaj^ previously, by ah advertisement, specifying the natiire df 
ghi t »w tMo (e is to be ^oncltided. Any surveyor who tdkes an in- 
HJMst Arect or in^Bfeet in thesfe Contracts, is fined 10/., and de* 
clared to be for evfx incApable of being employed as a /air 
surveyor. 

tfth^to^ amouBft of the supplies of men and horses, com- 

j)ensatlons in money^ and fines, be not sufficie;it for the support 

^of ^e pari&b xoads, the jostices of tbp peacf^ may order a tax in 

* dand Qiioejs hsvring a sauDer iooovn, bat possessing a 
cart, ^r carriage, ^.j with less than three horses, may be taxed» 
«t Ae option <if the surveyor, in proportion to their revenue, 
©r in propo^ion lo the number of horses they keep, according 
#0 a me fixed by the iustices of the peace, sect. 6, act 54 <5eo. Ifl, 
^ 109, 



Pv0teetiim of Roads. 89 

maOKf xk b« kvied on the jnha^Unls. Tbe sum# collected )^y 
&)6»|i^.9 «ppliqAIe to tb^ foad^y must J^evjer be paid into the 
p^b)AC ^re^ury. They are lodged in the hands sii the surveyor 
to be employed in paying for the works. 

9 

fdeatures rdatwe to the support of the. Public ^oads* . 

Legislative regulations of a severity proportional 
to the nature of the offences, secure the prevention 
or puni^ment of any injury that may be committed 
upon the roads by the neighbouring land owners. 
It is highly important that this part of flie Britidi 
legislation should be made known in a (iountry like 
l^'rance, where so little attention and regard is paid 
to the public roads, by the individuals in tiieit 
vicinity. 

The law punishes any encroadmients diat may 
be made, by digging a ditch, planting a hedge, ot 
fixing up a palling wiliiin at least i5 feet from 
the centre of the road. It is tuda wfiil to dig, plough, 
or harrow the ground occupied by the public road 
wilhin the prescribed limits *. 

A private individual Djay indict for any mjury 
committed to the public roads. The parishes in a 
body generally kistitute those prosecutions, in which 



^ Any Hidlvidiikt ^o may give infimnatioti of an offence of 
thfis kind, receives the fine of 9/. virhich is exacted from the 
offender. Moreover, "the expense incurred by the destruction of 
the hedges and palings, and the filling up of ditches, in short the 
repair of all damages, is dsargeafole on the offenders, 13 Geo, Hf^ 
c, 78, sect. ^3. . 
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diey «J^ powerfiilly interested, since the inhaln* 
tioits ci each parish hare to defray t^e expense of 
laairrfaining the roads within their own boundsuries *. 

The law grants to every citizen a right of in- 
spectiqn over the works for keeping the public road 
in good condition. If any private individual jusdy 
•oouse the perscxis intrusted with road works, of 
neglecting their duty* or not executing it in a satis- 
fiuBtofy way, the justices of the peace are authorized 
to reward the accuser. On the contrary, if the 
accusation be frivolous or malignant, the accuser 
BMist pay damages to the accused. Thus the re- 
yrard held out by the legislature, for encouraging 
private individuals to keep a watchful eye over the 
public interest, ensures the certainty that any 
palpable malversation or n^ligence will receive a 
dbieck ; while, on the other hand, the payment of a 
fine, and the disgrace attendant on accusation, 
publicly declared to be false and scandalous, pre- 
vent any wanton attacks upon the persons appoint- 
ed to direct or execute the works for the mainte- 
nance of the public roads. 

It is necessary to adopt special plans for drying 
the roads, in a country where they are made nar- 



« Wli^ the inhabitants of a parish assembled at It meeting, 
resolve to prosecute any one for offencfss of this kind, they au- 
* thorize the surveyor of their roads to include in his accounts the 
expenses of tbe prosecution. The surveyor afterwards pays these 
expenses out of tbe funds that are lodged in his hands. 
13 Geo. HI. c. 78. 
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raw, wheie the dimate is extremely damp, and the 
heat of the sun seldom powerful. In England regu- 
lations are made for effecting this object. TVeee 
and shrubs must never be planted within 15 feet of 
the centre of the road. If any such plantptioii 
should exist, and the trees, Src, be not cut down 
within ten days after the order to that efibct, givett 
l^ the surveyor to the owner of the grwnd^ the latter 
is subject to a penalty * ; and if necessary, the ju** 
dicial authority interferes to compel him to dear 
the public.thoroughfare. 

It is not enough that the hedges ahd trees shofuld 
be planted within the specified distance .firom die 
OBDtre of the road ; they must also be cut so as not 
to occasion .too much shade, and above all not pre- 
veaot the free circulation of air, for dryingthe giound 
in wet weather* and sweeping o£f the dost in dry 
wealher.f . A land«owner refusing, on the applica- 
tion of the surveyor to . cut his hedge*tows> as the 
law requires, wcxild be compelled to do sa by the 
authority,, of the justices of the peace ; he would 
moreover have to pay a penalty proportionate to the 
length of the road bosrdered by the hedges, or trees 
not cut in conformity with the law. 



* Except the trees be for omametit or shelter to the house, &c., 
of the owner thereof. — Translator* 

t The law specifies the particular months during which the 
land-owners are required to cut their trees and hedges, within the 
jurkdiction of. the road surveyor. 
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Tilt ditches and dmmstbat nin along enA side 
ef the readi and whidi are necessary for keej^ng it 
mdtf as possible^ are maxle aoid kept in r^air by 
Ae owners of the acyoining ^ound. They must 
afao defray the exp^ise of making pipes and bridges 
]a<tfaos6paft» where horse and fckyt paths brancSi eff 
isom the pubhe road into their property. If they 
iiegjtect to exaeqte the neoeesary repairs, tbey an 
isNdd 10^» Sx eadi offeaice. 

Tlie eunreyor has the right of examining, Mrfaenr 
ever he pleases, the roads, causemtys, bridges, 
p ii wio Bte, pspee, drains, hedges, ditdiee, ^c, 
thtough the vfaole extent of the pariiA to wbi^ be 
beloogs. If be discoTer any depredation, obstnie^ 
tkct, or innoyeticxi, oontrary to the terms of the law, 
he nqMBtts the xepMin or removals to he esocilted 
by the offenders, or by the persons who are 
boutad to exeimte fhem« If within twenty ^daye 
after this notification, all is not r^t(»red to perfint 
md&c^ the surreyor directs the woik to be exec^uted 
ai the expense of the offenders ; the latter mose- 
ows pay a &ie prpportioivate to the length of the 
hedges, dcoins, (htches, ^c, whi^ have been re- 
paired. 

The law authorizes the surveyor to make new 
ditches and drains^ or to enlarge the old ones in the 
grounds adjacent to the road, if such should be 
deemed necessajry, for. carrying off the water and 
keeping the public road$ in good qonditiocu I4* 
denmitiQS are granted to the dwo^ie <^the ^reusds. 



From lime to time die surveyor must submk to- 
the justices of the peace a complete plan of the si- 
tuation of the roads, bridges, causeways, and pave- 
ments, which may happen to be out of ocder, Apd 
whiic^ mu9t be r^airedi either by private iiKiividtidbi 
or by public bodies ^ . The justices determine tiie 
time necessary for these repairs. If they are not 
completed on the fixed day, the oflfenders are sipn- 
moned to appear at the n6^t session of the justices 
af the peac9. These magistrajtes axe authoriz^ci to 
execute the Depairs at the expense of the offin]dev% 

TRiat the surveyor may not be influenced by *lK| 
desire of favouring any particular friend, or securinjj 
any personal interest to himself, the justices of th? 
peace are authoxizied to specify the 9XrmgemenUi i0 
be «dc^d in the d^&etaoi works for the su^^^ 
and repair of the roads. ^ 

We will dose tiWs diapter by describing the le- 
gislative measures relative to the excaVatibri, purr 
.chase» and transport pf them^ierials to hie §mpipf^ 
in the road-work. 

TJbe surve;^or may procure ^ravel^ M^i, chalky ox ^ioue Ok)JC^ 
tbe coooimons, luid kom <^very jrlv^ nod ^r^ms^ tkmttk/^ 



* Art. XXI v. of the.g^qc^ act rcili^dve to coads^ s|>eci%» hQW 
-die fCttd'»ur¥^m wot to |»eaent at tbe ^neral puttier teasiofi of 
ibe justictfl of the j^eue*. ifit. The general list <^ the offimctt 
•gainst the road 8tiM»te. 2d» An estimate of the- repairs to Im 
made, either by the -parish, or by individuals ; suo that Ae fion^ 
may d^erouse ifae amount of the fines ;to be evaded^ «Bid thi^ 
taQf;8:tQ te XBmAfSuc the purpose of x^mb|; tt^ l»ftda muditMr 
^ce^saries to a perfect &t^o of repairi 
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whole ejcteat of the parish to whieh he belongs. B(tt he is pro- 
hibsled from turning ailiy ciirr^t of water, or from injuring by his 
excavations any private or public buildings. He raust not dig 
within less than 100 feet above or below bridges, dams, ^c» 

lit in coQseqiMiiee of excavations made for public or private 
irariis, any damage be committed upon buildings, roads, bridges, 
iogAh nioesi ^.^ the offender is compelled to pay u fine equivalent 
to from 20s. to 5/* (^5 to 125 francs), in addition to a reasonable 
compensation. 

Any individual suffering injury by the removal of the materials 
necessary for the road work, is indemnified by the surveyor*. 
^ If the grounds which are parish property be not suffident to 
yto^de Buteiialii fop the road work within the parish, the surveyor 
ad the general session of the justices of the peace, applies for per- 
snission to provide himself in the parish grounds and water courses 
of the adjoining parishes by paying an indemnity. This indem- 
nity is settled between the surveyor dnd the owner of the property, 
in the presence of two or more respectable inhabitants of the 
^riiii. If the parties cannot come to an agreement, the matter is 
referred to the justices of the peace. 

* - i 

* In order to collect stones on the ground of any private indi- 
vidual, it is requisite that his consent should be procured, or that 
ia justice of the peace, aitejr hearing his objections, should pro- 
nounce a special decision to that effect. 

' It IS also requisite to obtain the consent of a land-owner to dig 
in his qiuury. But the surveyor is authorized to collect, without 
any previous consent, from every quarry in his parish, the stones 
of which he may stand in need. The surveyor of parish roads 
cannot take the stones which the surveyor of a turnpike road may 

1iav# already appropriated to his own use. 

' In some places, for want of other materials, clay is calcined, in 

. order to produce a substance similar to brick. In this case, the 
surveyor is authorized to extract the clay, as well as to extract 

' chalk or gravel. He may dry it on waste grounds or commons, 
and convey it away like any other species of material, by indem- 
nifying individuals for any injury they may sustain through these 
operations. 
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I may meDtion the foUowiag reguladoos^ as aa example of tlie 
care with vrhich the English Parliament provides against the oc- 
currence of the slightest accidents ^hich mif^t arise from ne^ 
ligence in the execution of the public works. 
. When the road surveyor makes an excavation in aay ground, 
for the purpose of extracting stone, gravel, 4^., hemusl^ forthwith 
surround it by a barrier or fenco. He must fill it completely 
if he do not find the materials which he wished to extract As 
soon as he has fnished digging in a quarry, he must replace all 
the useless materials which he dug out of it; ondAe must gke a 
gentk ^lopeto the edgu of the excavation, in order to oMafe ih 
risk qf accidents*. 

All expenses incurred by the purchase of materiiJsi the indem^ 
nides paid to land-owners, the erection of finger-posts, 4^*, aie 
defrayed out of funds raised by a general assessment made by the 
justices of the peace on the inhabitants of the parish; on condkion, 
however, that this assessment do not exceed, fi)r the road expenses, 
sixpence in the pouadj that is to say, one^fortieth of the rental of 
the landed property. (This assessment has been increased by 
statute 56th of Geo. III.) . 



• Any surveyor who may neglect to observe the regulations 
thus prescribed, i|aust pay, for each o£fence, a fine amounting to !()«» 
If within six days after he receives notice from a justice of the 
peace to remedy this negligence, he do not obey the order, a new 
fine is exacted from him, amounting, according to circumstances^ 
to from 21. to 10/. 
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CHAPTER m. 

Twr^ike Roadi. 

The progress of trade, and the increased means 
of conveyance which it requires, have gradually ren- 
dered the maintenance of the public roads more 
and more ef^pensive. On those roads which were 
much frequented, the tax imposed and the statute- 
labour, not being found suflScient for tibe purpose, it 
was determined to erect turnpikes, for the purpose 
of exacting frc^n saddle-horses, and beasts of bur- 
den, as well as from carriages, a toll which is applied 
to the maintenance of the road. Tlie roads which 
are subject to these tolls are called turnpike roads. 
They were first established about a hundred and 
sixty years ago. 

In spite of the miseries of civil war,, and the dis- 
orders of anarchy which prevailed during the com- 
monwealth in England, — in spite of the despotic 
o^pnessions to which that anarchy gave rise under 
Cromwell's reign, there cannot be a better proof of 
the progress of society, in regard to comfort and in- 
dustry, than the measures to which Parliament was 
obliged to have recourse on the second year after 
the return of Charles 11*. Among these measures 



* See Act 13 and 14 Car. II. cap. 6. In this act the breadtli 
of wheels and the weight of carriages already began to be limited. 
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ir«e some for widening the niada^ it proceeding 
rendeiled tieoessary by continually increasing traffic* 
Others provided the means of r^ainog the we$ur 
and tear of the public rdads ; in the foUo^iil^ yeaA 
the turftpike duties were instituted *. 

It was natural to etpect that the people of Engt 
land would behold with pleasure the establishinent 
of a system calculated to relieve them in some de- 
gree from the burden of statute-labour ; for this new 
system threw the prinmpal charge on persons of 
property, who, by means of Uieir horses and caxt 
riageS, are the greatest destroyers of the roads* 
But the mob, with . a blind disregard to their real 
interests, and with their characteristic . hostility to 
all fiscal innovation^ pulled down the first turnpikes 
whidi were erected ; and it was found necessary to 
employ military fprce» to compel the people to re- 
spect this tneans of improving the condition of th^ 
public rotdS) for their oWn conveni^ce.and b^sefitl 
In France, during the Revolution, the govemm^tnt 
attempted to establish turnpikes on our great roads; 
but the people rose in the same manner to oppose 
the system. The Executive Directory, however^ 
had not sufficient firmness to maintain this usdKal 
innovation, which it would be well to introducifc 
again» and above all, to support with bxmgjn 



* The tint act in whick these duties wqre specified, commfncet 
the Statute of the third Parliament held under Charles II. It re- 
lates to the road from London to Scotland, passing through Hert- 
ford, Cambridge, and HuntingdoQk 
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A hundred ancl ten years after the establishment 
of turnpikes on the roads of Great Britain, Parliament 
deemed it necessary to combine in a single act (13th 
Qeo. in., cap. 84.X all the laws relating to that 
subject Subsequrat enactments having modified 
mai^y of the measures established i>y the general 
law, it became necessary to re-mould it entirely. 
This was done in 1820, 1821, 1822. In this last 
year sqppeared the 3d istatute of Geo. IV. cap. 126, 
oonq>rising every regulation which experience has 
shown to be most advantageous for th<e manager 
ment of turnpike roads. We will proceed to cite 
the provisions of this new act, which difier from 
those we have mentioned on the subject of open 
roads. 

In conformity with that great principle of the 
English constitution, that no tax shall be levied 
without the consent of the people, or of their repre- 
sentatives, it is impossible to establish any toll on 
the highway without the formal cc»isent of Farlia*!* 

The act which regulates the collection of this road 
tax, and which transforms an open road into a turn** 
pike road, places the receipt and employment of the 
fonds proceedii^ from the tolls, under the superin- 
tendanoe and direction of a number of personfi 
called trustees. These trustees exercise their fimc* 
tions gratuitously. They compose what is called 
a trust, for directing and managing the labour, re- 
venue, and expense of the roads. 
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It was complained that trustees had becc^ne far 
too numerous-ra circumstance which prevented 
them fh>m co-operating in an adequate way; This 
inconveni^ice is diiefly felt in the neighbourhood 
of London. Accordingly, one of the most efiective 
measures proposed to Parliamait &r the better re- . 
gulation of turnpike roads, has been to diminish the 
number of Ae trusts — ^by allotting to each of them 
the direction of a greater extent of road. Finally, it 
has been proposed to form a single trust from all 
those which superintended the labours and the ex- 
penditure of the roads in the neighbourhood of the 
metropolis, within a circuit of ten miles round 
London. (Report made to the House of Covmkons 
cm Turnpike Roads, 1819. See Chap. V. of this 
book.) • 

Parliament sometimes appoints more than a hun- 
dred and twenty persons to form a trust. It would 
be better if a smaller number were appointed, and 
if the conditions necessary to be fulfilled by indivi- 
duals before being admitted to such confidential 
situations, were more severely exacted. It is but 
just, however, to observe that the new act has r^i- 
d^ed these conditions more difficult, which is con- ' 
sidered an important improvement 

The justices of the peace in those counties 
through which a turnpike road passes, are included 
by right under the act among the nunxber of trustees. 
Every other citizen must first prove that he pos- 
sesses a ertain fortune, before he can be admitted 

Voil E 
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16 ttiis hcxtorary ofiioe. He must pvove tint he en- 
joys an annual income ainoonting to 100/. sterling, 
ajrising &0m landed property, or that he is the pre- 
sumptive heir ci a person having an incc^ne of SOO/. 
sterling, derived from landed property. By a spe^ 
cial provision, if the road, or roads, or any part 
thereof, be situate within ten miles of the Royal 
Exchange in London, any person may become a 
trustee, if he possess 10,000/. worth of personal pro- 
perty, after the payment of his debts. Any indivi- 
dual exercising the functions of a trustee, without 
having t^en his oath that he can fulfil one of these 
conditions, is subject to a]^fine of 50/. 

Two very wise measures are provided by this 
act. It is required that a trustee should abstain 
from exercising his functions whenever bis own pri- 
vate interests are concerned ; and that no individual 
keeping a public-house, inn, tavern, ^c, can be- 
come a trustee, or possess any place deriving a 
salary irom the trust. 

The revenue arising item tolls is paid into the 
hands of a treasurer, by the receivers, who are 
oUiged, under pain of a fine of 1/. for eadi otknce, 
to present their accounts to the trustees, whenever 
they are called upon to do so. 

The trustees hdd an annual meeting for the pur- 
pose of examining completely the state of the ac> 
counts and the affeirs which they direct. They 
also hold special sittings whenever they deem it 
necessary. Three members at least are required 



to constitute & speeidl meeting, and &men to kUer 
or revoke ati order emanating fitoffi a precfediftg ^g- 
sembly.. The object of a special meeting in fe- 
qmVed to be Stated id the advettis6ttettt fOf the 
convocation, 8^c. 

The trustees havd the powef of shortening, ha- 
ptoving, or altering the direCtldtt of the road in- 
trusted to them, as they may think proper. They 
cannot, however, deviate more than 100 yards 
from the old line of road, without the obnsent of ihb 
proprietor of the land cf ossed by the new line, whb 
is besides indemnified for the alteration. 

The act of Pariiament authorises the tfllSlee* to 
contract a loan, to provide the Ands* necesssiy fot 

making, repairing, or improving the roads. The 
interest of these funds is paid out of th6 proceeds Of 
the tolls, and the capital is reimbursed from the 
same source. 
The act fof instlttiting eadi tfust Iknits the rate 

of the tolls, and the ttumbei* of the tUrtifdkeS, aC^ 
cording to the probable balance of the income and 
expenditure. The trustees cannot e:j:ceed these 
limits ; but they may diminish the toll. With the 
consent of the creditors Of the road. Th6y let oxrt 
each turnpike by public auction. Which is announced 



* Any individuftl, Who subseribes to a loa& foF tontingteti^ or 
maintaining a turn pike' road, is liable to aii action of debt for the 
recovery of the amount, if he do not come forward to fulfil his 
engagements \^ithiti twenty-dn^ ddys, reckoiilng ftOit xhd period 
when he promised to furnish liii^ (tands. 
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.thirty days previous to the sale, in an advertisement, 
stating the netx produce of the tolls, during the pre- 
ceding year. 

On the erection of a new turnpike, the trustees 
are required to give notice that they will hold a ge- 
neral meeting in twenty-one days at the earliest, for 
the purpose of deciding whether or not it shall be 
erected, and in what situation it shall be placed. 
. In case the trustees should erect a turnpike, with 
^QUt observing the regulations of the act of parliament, 
,by which their fimctions are assigned to them, or 
merely without the legal authority, the justices of 
,the peace, at their quarter sessions, may give orders 
for its removal. The justices must then address 
their exequator to the high sheriff of the county, as 
the representative of the executive power. 

The works for the support of toll roads, are under 
the superintendence of special surveyors, vdio are 
appointed by the trustees, as are also the treasurer 
of the road, the toll collectors, 8rc. All these per- 
sons must furnish a good security for the sums that 
are lodged in their hands. 

As the inhabitants of a parish through which a 
turnpike road runs, are the first to derive advantage 
from it, with respect to their agriculture, trade, and 
manufactures, the legislature has deemed it advis- 
able to oblige these inhabitants to defray a special 
pc^ion of the expense of ^supporting the road*. — 



* Thi$ measure is the more just, since by &rt. 6, act 84 of the 
iSth Geo. III. vehicles of every description employed in agricul- 
tural lahpisr» are exempt from the payment of tolls. However, 
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They are therefore required to furnish annuaUy, 
three days' labour, according to the same regulations 
as: those that are observed in the labour of free pa- 
rish roads. The law also permits an equivalent 
compensation in money to be substituted for the 
road labour. 

The surveyors of turnpike roads must employ the 
labour and money supplied by each parish, on that 
part of the road which is situated within the parish, 
under pain of being fined for each transgression of 
the regulation. If several turnpike roads run 
through one parish, it may happen that three days* 
labour are not sufficient for their support ; the jus-' 
tices of the peace assembled at the quarter sessions, 
are in that case authorized to prescribe a new divi- 
sion of labour between the open and thie turnpike 
roads. They must, however, previously take the 
opinion of the surveyors of these different roads. ' 

If a parish neglect to contribute, as the law re- 
quires, to the. repair of a turnpike road, the court to 
which the case is referred fiines the parish liable, 
in damages and expenses, which are levied by as- 
sessment upon all the inhabitants. ' The amount is 
directly lodged in the hands of the treasurer of the 
road. 

If the revenues of a turnpike road are suflBcient for 
its own support, as well as for the payment of its 

on some roads, parliament authoc^es for tbepassage of carts, ^c, 
laden with certain kinds of fossil manure, the .exactions of a part 
of the tax fixed for other descriptions of loads. 
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dobtfii the justices of the peace in each district, 
when aesembted at the quarter sessicnis, may, on the 
d0Qi9,iid oi the parish, and after an examination of 
tlw reeeiptP md expenses, order that the labour due 
by the iidsabitantfi for the support of the road, shall 
be transferred to other roads within the parish. 

AU th0 police rogulations for ensuring the preser- 
vfttios and frae traffic of parish roads^ ace appliea^ 
blft to tumpikd roads* The survivor, like the sur« 
ynjw of parish roads, possesses the right of com* 
pelHng thd proprietors cf lands adjacent to the pub- 
lio road, to m^^^ sod suj^ort ditches, drains, S^e. 
Tim surveyor riiust obtain the authority of a justice 
of the peace b^ra be can coUeot in a field, the stones 
neeess»ry fer the rood work, at least, if the proprie- 
tor c^tiie field should refiisa to give his consent for 
liiat purpose. In all cases the trustees are bound to 
pay fer the materials which are taken from encbsed 
lands, for the works under their superintendence, 

Qn turnpike K)ads it is the business of the trus* 
tees to order the filing up of mile-stones, and the 
erection of finger-posts at cross-roads and in dan- 
gerous plaoes, on open roads ; all complaints in 
this respect are within the jurisdiction of the juS' 
tices of the peace. - 

The law adjudges the punishment of felony, that 
is to say, capital punishment^ for the wilful destruo^ 



S This is a |nitt«]|e, the aot piescribas Mveii yean* transporta* 
tloB, er a mitig^d punishinwt, as in eases of petit larceny. — 
Translaior, 
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tion of a turnpike or of a weighing macbioe, as w^ll 
as &yt the destruction of posts, parapets^ chaiAs, 
bars, or any fences belonging to a turnpike ♦• Any 
individual who may attempt to force a turnpike, or 
to assault the collectors, is liaUe to a penalty which, 
according to circumstances, may amount to from 9L 
tolOl. If the offender be unable to pay the fine he 
maybe, s^tenced to three months' imprisonment f. 

The law empowers trustees to prosecute any inr 
dividual who may damage the public road of whicAi 
they have the superintendence X* All fines escax^ed 
for the commission of damage, or for infringements of 
the regulations of the turnpike roads, are applied 
to the support of those roads. 

The justices of the peace nmy be trustees and 
eren creditors of the roads, without ceasing, on that 
aeoount, to exercise their judiciary power, in the 



* The damages and expenses incurred by such an offence are 
paid by the hundred in which the offente was committed. But 
if, within twelve months after the commission of the depredation 
the offender be detected and condemned, the fine which he is 
bound to pay, goes by right to the inhabitants of the hundred. 

t If the offender should be without the jurisdiction of the justices 
of the peace, where the crime was committed, the sentence of * 
these justices is transmitted to those of the jurisdiction in which 
the offender resides, that it may be executed voluntarily, or by 
compulsion, or, if necessary, by seizure. The testimony of a re- 
spectable inhabitant of the parish is sufficient for the conviction of 
an offender, taken in the fact on a turnpike road. 

X The expenses of the prosecution are paid out of the revenues 
of the trust. 
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different measures which require application of the 
turnpike act. A sheriff, deputy, or bailiff, who may 
refuse or even neglect, in any particular, to assist in 
enforcing this act, is fined 10/. for every instance of 
refusal or neglect which may prove detrimental to 
the public service. 

Far from limiting itself to the general measures 
which we have just described, the British Govern- 
ment conceived that to specify the regulations to be 
(Served with respect to the weight of waggons, the 
number of horses in each team, the breadth of the 
wheels, the length of the axle, would tend effectually 
to the preservation of the roads. So early as the 
year 1662, the English Parhament laid down the 
basis of these regulations*. In treating of com- 
mercial conveyances we will give a list of the regu- 
lations thus determined by law, and estimate their 
effect on the preservation of the roads. 



* Part IV. Commercial Conveyances. 
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CHAPTER IV. 

Private Roads and Statute Roads. 

Though the two classes of roads of which we are 
now about to treat, are managed in a way essen- 
tially difl^ent from each other, yet we shall conclude 
om* account of them in one dlapter, because they 
both form exceptions far less extended than the two 
kinds of roads which have been descril»ng in the 
preceding chapters. 

Private Roads 

May be reduced to those which are made by 
an individual across his own or his neighbours* 
grounds, to communicate with the public road ; 
for example, in order to convey to the public road 
the produce of his quarries, mines, manufactures, 
ifc. An individual requires no permission to make 
a road on his own estate, but he must have the au- 
thority of an Act of Parliament for extending that 
road over his neighbours' land. The conditions on 
which this . authority is granted, as well as all the 
forms to be observed in purchasing the ground for 
the road, are the same as the conditions and forms 
for the grant of a canal, when the individual to 
whom the grant is made, finds it necessary to en- 
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croach upon ground belonging to other persons. 
For the sake of avoiding useless repetition, we may 
refer to the second book of the present work, where 
the legislative measures here alluded to are deve- 
loped as fully as the importance of the subject de- 



mands. 



Statute Roads. 



The general spirit of tiie English legislature, is, 
as m have already shewn, to assign to parishes and 
local associations or trusts, the duty of nrnking and 
supporting open and turnpike roads. The expeni- 
ses required in these labours are every where de^ 
frayed by the inhabitants of the neighbourhood who 
more particularly derive advantage from them ; and 
also by the proprietors of the carnages, carts, S^x., 
which pass over every part of the road, under the 
management of a parish or a trust. Howevier, th^e 
are cases in which certain roads cannot be made 
and kept in good repair by the mere resources of 
the parishes which immediately profit by them. 
Such for example are the principal roads made 
through a poor and not easily accessible country, 
for the purpose of estaUishing important commer* 
cial conmiunications, securing internal tranquillity, 
or providing defence against foreign enemies. We 
shall now advert to two remarkable examples of 
statute roads established on the tfbove consider- 
ations. 
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I. Civil and Commercial Roads. 

TbQ Irish Pailiament having ceased to exist in 
the year 1800, the legislative power of that king* 
dpm was theniceforward incorporated with the 
power of the British f^ailiament Thus the admi^ 
nistration and political relations between Great 
Britain and the island associated to her empire, 
have been more numerous, extensive, and active. 
The members sent by Ireland to the House of 
Commons, and the Irish Peers who have seats in 
the House of Lords, visit London during every 
parliamentary session, attended by their Ihmilies, 
and a multitude of individuals of all ranks and pro^ 
fessions are also obliged to repair to London at 
these periods, to take part in the various and im^ 
portant a&irs connected with the proceedings of 
Parliament. A centre of power, in moving from 
place to place is fdlowed by a host of ambitious 
intriguers, whose whole occupation consilsts in fol* 
lowing the footsteps of the distributors of wealth 
and honour. After the union the most distinguished 
portion of the Irish nobility and gentry, instead of 
being called to Dublin, to administer laws to Ire- 
land, were called to I^ondon, It has become also 
the fashion for idle persons of fortune^ to spend the 
period of the parliamentary sessicm in the British 
capital. Personal communication between England 
and Ireland has by this means become far more fre- 
quent aod extensive thw before the dose of the 
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last century. At the same time, the two countries 
having experienced, though in very diflferent de- 
grees, the progress of wealth and industry, their 
mutual trade has been increased by this progress. 
Conveyance by land and by sea has also been 
augmented in an equal proportion, and correspond- 
ence of every kind has acquired greater impprtance 
and activity. * The necessity of favouring this ac- 
tivity by improving the roads destined to connect 
the capitals of the two kingdoms, has been daily 
more and more forcibly felt. 

From 1803 to 1814 the war between Prance and 
England, and the enormous expense incurred by 
the conflict, caused the British Government to post- 
pone until the restoration of peace, the' measures ' 
necessary for attaining this great object of national 
prosperity • But as early as 1815 Parliament 
granted 20,000/. for improving the communications 
of ^ the public roads between London and Dublin. 
The whole of this sum was appropriated . to the 
roads which pass through Wales. 

This country which is mountainous throughout 
its whole extent, and extremely barren in many 
parts, was unable from the produce of its road 
labour and toll duties to execute the great improve- 
ment made in the roads which pass through it, and 
which from the very nature of their local situation 
demand considerate sacrifices. In these improve* 
ments Parliament regarded the particular advan- 
tage of the inhabitants of Wales merely as an object , 
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of secondary consideration ; and it would conse- 
quently have been very unjust to load the inhabi- 
tants with such a burthen of expense. Such are 
the reasons assigned for the vast sum allotted by 
the Treasury to the roads leading to Ireland. 

In the years 1810—11 — 15 and 17 Parliament 
appointed committees of inquiry to examine the 
state of the roads from London to Dublin. The 
reports made by these committees shew the serious 
inconveniences and dangers to which travellers were 
exposed. 

This road, so essential for maintaining the communication be- 
tween six or seven millions of His Majesty's subjects on one side 
of the Irish channel, and twelve millions on the other, can never 
be put into a proper state of repair and safety, if it is left to local 
interests to support and manage it; in place of its being considered 
by parliament as a work of great national importance, affecting in 
a greater or less degree,, all the inhabitants of the united kingdom. 

In respect to the effect of applying public money to execute a 
work of this kind, upon the finances of the country, your Com- 
mittee conceive that such an application of the public money ought 
not to be considered as such an expenditure as contributes in any 
degree to impoverish the country, or to diminish the general 
wealth of it, and therefore as inconsistent with a proper spirit of 
retrenchment. Provided the money is honestly applied in exe«* 
cutilig the work, and that the consequence of improving the com- 
munication is to lead the industry, skill, and capital, of these cotin- 
tries into more active employment, and thus to become more 
productive than they otherwise would be; the capital expended in 
the first instance will not be like a capital expended in the ordinary 
expenses of the state, and be thus taken away from the productive 
industry of the country to exist no more, but it will be employed 
productively^ that is to say^ in a way to assist and promote the 
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prodoction of other capital, and in tbeend^ it ivill be refuud to Ae 
state by the increased public revenue, which will be the necessary 
consequence of increased production in the first placet and then 
of increased national Mrealth. 

If the whole money is faithfully expended in labour afid mate- 
rials in making the road in a substantial and lasfisg^ittaiiaer, it dcMS 
a pubUc goo<l by the employment it gives and by the ptircfaiMes it 
makes; it is attended with a great saving of capital iii diminishing 
the waste of horses and carriages ; it admits of those whose time is 
valuable to ihem, having more of it to apply to their business ; it 
affords a great perisonal convenience and some saving of expeiise to 
all travellers; and finally, it contributes in1& great vafi<?ty of Ways, 
to enable many persons to make more by their professbnsf aiid 
trades than they otherwise could make. 

Your Committee therefore confidently trust, that as parliament 
has recognised, in so many Sessions, the principle of establishing 
a safe and convenient road between London and Holyhead, in 
order more completely to identify the interests of England and 
Ireland, and thus to lead to the mutual benefit of both countries, it 
will persevere in voting further grants of public money to com- 
plete it. In respect to the convenience of Irish travellers, your 
Committee regard this as a secondary and inferior object to that 
of contributing to the internal improvement of Ireland by opening 
a more easy and direct communication between it and the highly 
improved condition of England. 

We will now quote the axrt relative to the works 
for establishing those communications, 55 Geo. HI. 
c. 152, (July 11, 1815.) 

Most Gracious Sovereign, 

We your Majesty's most dutiful and loyal subjects, thd 
Commons of the united kingdom of Great Britain and Ireland ill 
parliament assembled, having granted to your Majesty the stim of 
20,000/. for this present year, towards defraying the expense of 
repairing, altering, or constructing, such roads as shall wfp^aw h« 
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SMMt iamdfateiy ntcamrx ior the iacilitatmg A* cofnainMcatioft 
between Londdn and Holyhead by Chester, and between. Londoa 
and Bangor-Ferry, by Shrewsbury, whereby the intercourse be- 
tween Great Britain and Ireland will be beneficially promoted ; 
do most humbly beseech your Majesty that U nifljp be efiacfptf^ 
and be it enacted by the KsagfW Mdst Exedlent Majesty, by atfd 
with the advitift ittdl dmsent of tho Lotdi ftpiritual ftftd TemfKml 
aad CoMnons in this presenl parliafiient assembled, and by the 
authority of the saxae :*— That out of any monies granted for the 
supply of the present year, there shall and may be issued and 
paid at the receipt of his Majesty's Exchequer in Great Britain, 
(he sum of 20,000/., without any deduction whatever to the Com* 
liiissioiiert hereinafter named, which sum lAftU be applied by th« 
Mild Commissioiicts towafds the tepairia^f ahering, makings or 
comtrttcting such roads as ahall be jud§ed prc^ety in the mannec 
hereinafter directed, and not for any other use whateven 

For the management and superintendemje of this 
business, Pafliam^t appointed fen special commis- 
sioners, at the head of whom are the Chancellor of 
the Exchequer for Ireland, the Chief Secretary of 
the Lord lieutenant of Ireland, and the First Com- 
missioner of Crown Lands. Prom time io time 
these commissioners muat assemble in London, ^ 
one of the three functionaries, who have just been 
mentioned, acting as chairman according to prece- 
dence. They decide by a plurality of votes, on the 
aflatrs consigned to them. If one should die or 
give in his resignation, hi^ successor is appointed 
by the ministers. 

The Act of Parliament ergoins the Lords of the 
Treasury to engage professioiial men to mspect the 
roads whkh are to be repaired at the expose of 
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the public treasury. The reports of these inspec- 
tors must be signed upon oath, and must contain an 
estimate of the expense of the works to be under- 
taken. These reports must afterwards be ad- 
dressed to the special commissioners, who determine 
on what parts of the roads the operations shall com- 
mence. They must publish in the London Gazette 
a list and a description of the works to be under- 
taken ; and this list must be addressed to the jus- 
tices of the peace at the general session in every 
county, containing the roads on which the works 
are to be bestowed. The special commissioners 
must treat with the persons who make proposals in 
consequence of these advertisements. 

As soon as the commissioners detennine on the 
succession and order of the works, they, must open 
in their books an account for each contract. To 
liquidate this account they are required to deposit 
a sum equal to the amount of the estimate. This * 
being done, the contractor may commence ; but he 
must do so without delay. 

The commissioners are invested with powers 
similar to those granted to the trustees of turnpike 
roads : 1st, for the purchase of land necessary for 
changing the direction of roads, either by amicable 
adjustment, or according to the estimate of a jury 
composed of twelve individuals * ; 2d, to extract 



* An excellent clause in these regulations prescribes t^at tBe 
money paid for ground purchased for the public use from the 
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from parochial or private ground the materials re- 
quisite for the road labour ; 3d, to indemnify the 
land owners for the damage jdiey may sustain in 
this extraction of materials, either by an amicable 
^justment^ or by the decision of justices of the 
peace ; 4th, for ^gaging clerks and agents to di- 
rect» superintend, and execute the works ; dth, for 
fixing the salaries of the individuals employed, ac- 
cording to the importance, difficulty, and fatigue re« 
quired in their services. The law prescribes the 
modes of proceeding against o£fend^s, whom the 
CHmni^ioner, «e »«h«i^ .o pro«cute. 

The following was the course pursued by the 
commissioners, in fulfilment of the duties assigned 
to them. They first appointed an engineer in chief 
(Mr. Telford), who drew up a general plan of the 
roads which were to be improved and perfected. 
To this he added plans, profiles, details, and esti* 
mates of the works to be undertaken. The com- 
missioners having next pointed out those incon- 
venient and dangerous parts of the road, on which 
it was desirable to commmce the repairs, divided 
them into lots, each of which was to be the db^ect 
of a separate contract. The plans and estimates 



property of a minor, or a lunatic, or a corporation, shall be 
lodged in the public funds, or by trust, in the hands of two per- 
sons appointed to receive the deposit. These sums cannot after- 
wards be touched by guardians, trustees, 4^., except by the 
approbation and direction of the Court of Chancery. 
VOI..I. P 
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were depoiited in the neighbourhood of these lots, 
in the care of pertons appointed to shew them. 
The proposals for the contracts were addressed to 
the secretary of the commissioners ; and on an ap- 
pointed day all the letters were opened. The most 
moderate o£fer was accepted lor each lot, provided 
it was made by a person of good character^ furnish^- 
iiig sufficient security. The contractors were re- 
quired to furnish security, and to forego receiving 
payment of one^eighth of the amount of each C9:h^ 
tract, until the works should be completely finished, 
examined, and approved by the engineers, acting 
under the direction of the commissioners* In order 
that a perpetual inspection might be kept up, the 
works were under the superintendence of a resi- 
d^t engineer, and an inspector, intrusted with a 
number of lots included within a distance over 
which the vigilance of a single individual might 
be effectually maintained. 

Every month^thet work was measured, and an esti* 
mate of the quantity completed was sent to the 
office of the commissioners. The contractor was 
paid seven-eighths of the amount of this estimate. 
Ttie complete estimate of the works being at length 
drawn up and sent in, the works themselves under- 
went a general inspection, for the purpose of ascer- 
taining that they were perfectly good, and conform^ 
able with the agreements. If any thing required 
rectifying or finishing, the contractor was compelled 
to remedy the deficiency before he received p^y- 
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ment of the last instalment of the sum for which 
he had bargained. 

11* Military md Comfnefdal Roads. 

We will take, by way of example, those of the 
Highlands of Scotland. Though laid out acoordr. 
ing to a plan of attack and defence, without re- 
gard to ascents and descents within the limits in 
which an army may pass, they have become ex- 
tremely useful in a country destitute of better roads* 
They afibrd proofs of the advantage to be derived 
fVom a good system of commercial roads. 

These military roads were commenced in .1732 ; 
and so early as 1745, they opened alcommunication 
from Stirling to Inverness, and from Inverness . to 
Port William. The rebellion of 1745 rendered still 
more obvious the importance of multiplying them. 
The soldiers stationed in the Highlands for the pur- 
pose of maintaining subordination, were employed 
as labourers ; and military roads, measuring to the 
extent of about 750 miles, were successively laid 
out. Of these about 550 miles were still employed 
in the year 1803. These roads were supported at 
the expense of the public treasury, though their im- 
portance, in a military point of view, was . at an 
end*. 



♦ General Abercrombie, who was killed at Aboukir, having 
been, some years previously, appointed inspector of these roads, 
declared officially that they were not necessary for military pur- 
poses. 

V p 2 



68 Higtiand Roadi. 

In 1802| the state of the Highlandd of Scotland 
daimed the attention of government ; and in 1803» 
the Treasury gave orders for a survey of the coasts 
and cei^tral parts in that quarter of the British do- 
mipions. The report^ of this survey included a 
general plan of commercial communications. It 
was submitted to Parliament, and then referred to 
a special committee, by whom four reports were . 
made to the House of Commons, as the ground-work 
of the important laws that were to be framed on this 
subject. 

A country, like the Highlands of Scotland, inter- 
sected by numerous torrents, and rivers of rapid 
current, and subject to frequent falls of rain and 
snow, presented difficulties, and demanded ex- 
penses, for meeting which the mere resources of the 
owners of the productive part of the soil were insuf- 
ficient. 

For this reason. Parliament determined to defray, 
out of the public treasury, one half the expense of 
constructing the roads and bridges, which it was 
deemed expedient to establish immediately, for the 
purpose of facilitating commercial communications. 
Commissioners were appointed to superintend the 
application of the funds granted by virtue of this 
decision (43d Geo. IIL) 

In 1821, these commissioners, after having ex- 



* This report, and the plan it contained, were drawn up by 
Mr. Telford. 



Highland Roads. 69 

ercised their functions for eighteen yeaxs, rendered 
an axx^ount of their operations, in nioe reports, 
which were printed by order of Parliament. These 
reports, from which most of the facts here recorded 
have been obtained, are highly valuable documents 
relative to the communications of the Highlands. 

The roads. have been traced out on an extensively 
conceived plan, so as to facilitate the communica«p 
tions of the Highlanders, the transport of their 
flocks, and of all productions which they import or 
export. 

The inhabitants of these remote regions soon 
experienced all the advantage of the works autho- 
rized by Parliament. In the year 1804, the coimty 
of Inverness obtained permission to tax itself, in 
order to reimburse the land-owners who had ad* 
vanced funds, or who had mortgaged their estates, to 
supply the loans necessary for the establishment of 
the roads and bridges. In the two following years 
the other counties imitated this example ; and the 
improvements soon extended over a superficies 
of ground exceeding 500 square miles. 

Since the year 1803, Parliament has successively 
granted for the works of the Highland roads, ^c. — 

^.252,390 
And the inhabitants have contributed 201,799* 

Total ^.454,189 

. * The sum paid by the inhabitants is less than that paid by the 
government, because the preliminary expenses defrayed by the 
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This sum was employed over about 870 miles 
of road, and was applied to the erection of several 
eoDsiderable bridges, exdusive of those comprised 
in the contracts for laying out roads*. 

The inhabitants of the HighJtods, not content 
with having contributed upwards of 200,000/. to the 
establishment of their roads, have offered, if go- 
vernment will continue to support half the expense, 
to make an additional advance of about 80,000i. 
fiar the same purj)ose. They experience the ftill 
advantage of these sacrifices. They wish to ensure 
&6 excellence of their roads by works which are 
necessarily very expensive : they are willing them^ 
selves to pay a great portion of the expense thus 
incurred; and yet the Highlands of Scotland are 
poor^ than any portion of the British dominions. 



treasury, for technical and legal operations were not taken into 
account. It va$ according to the other expenses only, that (be 
amo ffurxushed by the inhabitants was determined. 

< Mr. Telford^ the author of the Parliamentary Report of 1803f 
"Was appointed to direct all these works. The average sum paid 
for the laying out or the restoration of rpads was within 250/. per 
thousand yards. During the seventeen years occupied by these 
urorksy the expense of the direction and the superintendence of 
ajiehts of every kind, from the principal engineer to the lowest 
surveyor, was 30,000/. (For the details of this subject, see p. 5, 
Kinth Report) For the remt^neration oi the solicitor engaged to 
roans^e the l^al business connected with the works, and to exa« 
mine the securities offered for contracts (there were in all 120 
different contracts), for the expense of stamps, advertisements 
Inserted in the public journals, placards and po3tage; 10,000/. 
MFere paid. 
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Wbat an example for pur mou]]taiiiou& districts, 
aueb as Auvergne^ Ce?eimei, Aveircm, the Vosges» 
Jura, the Upper and Lower Alps, and the Eastern 
and Western Pyrenees ! 

The roads, which were originally made purely for 
military objects, are now transfcmned into turnpike 
roads in the southern Highland counties, which arq 
further advanced than the rest in. manufacturea 
and trade. If the northern counties continue their 
improvements, the roads in those parts must neces- 
sarily undergo a similar change. 

But a ^at number of statute roads require tQ be 
kept in a ccxistant state of repair ; and for this 
essential object vast expense is not so necessary 
as unremitting attention. In a mountainous coun- 
try, subject to frequent and violent storms, the ex- 
aijiinations of the road-surveyor should be careftd 
ai^d often repeated, in carder to arrest in due time 
the ravages of torrents, which may intersect the road 
with ravines, or cover it with stones dislodged by 
the current of the waters. 

The commissioners in their ninth report observe, 
that the Highlanders have not manifested an incti* 
nition to support their roads, equal to their libe- 
rality in defraying the e:q>en9e of first laying them 
o^t. 

The military roads have been constantly sup- 
ported at the expense of the public treasury ^ and 
they have cost 5,000/. annually. It is now esti- 
mated that all the roads in the Highlands may be 
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maioteined for 10,000/. per annum. Parliament 
jj^ys the half of this sum (59th Geo. III. , cap. 135Xj 
and it is employed over 1182 miles of road. This 
makes for each mile 8/. 9^., from which must be 
deducted 1/. 4s. 6d., to defray the charges of 
superintendence, and the salaries, travelling ex- 
prases, ^c, of a surveyor and sii^ deputy survey- 
ors.^9lA Report an the Roads of the Highlands of 
Scatkmd.J 



Oenerci Tabk of the length in miles of the Highland 
roads which are to be kept in constant repair ^ according 
to Act 39 Geo. HL, cap. 135. 



In thb Counties of 


ROAIM. 


Roads of 

DiNOWALL 


Total. 


' 


iStatuto. 


MUHarff. 




InvemeM 


846 


176 




528 


Aigyle 


1S4 


80 




214 




Kosa and Cromarty 


180 




85 


805 




Satfaerland 


95 






95 




Caitlmeia 


54 






54 




£]gio or Moray 


H 






fi 




Bate 


161 


1 




48J 




Aberdeen 


16 






16 




Nairn 


14 






14 




Bamff 


«J 




* 


2J 


/• 


Total. 


866 


288 


25 


1174 
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The act of the 56th Geo. III., cap. 83, grants 
50,000/. for the improvement of a great portion of 
the road between Carlisle and Glasgow. This 
road, which joins^ England and Scotland in the 
westerly direction, is about 100 miles in length, 
and there are several bridges to be built along it. 
Hie general manag^nent of this road is consigned 
to the commissioners of the Highland roads» and 
Mr. Telford is the engineer intrusted with the Bpe«» 
cidl direction of the works. 
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CHAPTER V. 

Parliamentary Inquiries and Reports relative to Roads. 

IteJ^gli^ Parliament had not limited itself to 
file estafoMsfament €^ general lawc^ for regulating 
the pdice and the worki» of the rOads* Spedd 
committees have frequently been appointed for fe- 
quiring into the state of the public roada in diflferrat 
parts of the kingdom, and to deliberate on the 
means of rendering the passage of wheeled vehicles 
easy, economical, and rapid. These two great ob- 
jects of general utility, of which the one cannot at- 
tain perfection without the other, have been justly 
regarded by Parliament as inseparable. 

The solicitude evinced on this subject by the 
British Parliament, together With the hints and im- 
provements it has called forth, are worthy the -at- 
tention of statesmen in every civilized nation ; but 
particulaiiy in a country which, like France, enjoys 
a system of government established on the same 
principles and in the same forms as that of Eng- 
land, The proceedings of the British Parliament 
show how highly that great legislative body appre- 
ciates the importance of supporting and improving 
the public roads. They present to our Chambers 
examples of preparatory measures and forms of 
inquiry worthy to be imitated, in the patient and 
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laborious investigation of the causeis which nity im^ 
pede facility^ safety, and rapidity of conyeyance, and 
of the regulations which a w^ organissed poUoe may 
adopt, to maintain order in the public roads. We 
must particularly remark the appeal made by the 
Ehritish Legislature to the evidence of men of talent^ 
for ascertaining the best methods of laying out, 
supporting, and repairing roads ; and the reference 
which is made to experience to detemune what 
form of wheels and vehicles is best calculated to fa-* 
vour, in a due d^ree, the interest of trade.^^^Hibat it 
to say, to secure econcmy and celerity of convey 
anOe> with the preservation of the public roads, and 
a consequent diminution of expense to the peraoisi 
by whom the roads are supported. 

An analysis of some of the reports made to the 
House of C!ommon8 cm these different subjects^ will 
be more useful, and will produce a more powerful 
and histing impression, than any geoi^dl cbnsjderay 
ticms and prolix demonstrations on this subject 

In 1808, the House of Commons appointed a spe* 
dal committee, which was in8tructed*~l8t, to exa-* 
mine all the acts then in-force relative to the use of 
broad wheels ; 2d, to determine what form of wheel 
iB most fsivouralde for the draught of horses and the 
preservation of roads ; Sd, to propose new regula* 
tioQs to contribute to this preservaticm ; 4th, to ti aee 
out the measures proper to be adopted with the view 
of rendering more effectual the acts passed in \li& 
and 1790, for limiting thp nun^ber of persons to be 
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carried by stage coaches, both inside and outside, and 
the act passed in 1808 for subjecting the drivers of 
i^tage coaches to certain regulations. 

The committee, in the first place, divided its la- 
bours into three parts, relating, 1st, to the form of 
^eds ; 2d, to the construction of vehicles; and 3d, 
to die laying out of roads. 

The first question is treated with all desirable 
fidness, in a report printed on the I8th of July, 1806, 
and also in a subsequent report. With regard to 
tile seoond question, the committee were spedally to 
inquire, whether it was most advantageous to em- 
ploy heavy waggons or light carts drawn by a sin- 
gle horse ; whether it was expedient to prefer the 
power of the horse to that of the ox, or redpro- 
caBy, 8^. 

To resolve these two first questions, the committee 
called into requisition the information and experi- 
ence of civil engineers, post-masters, contractors for 
stage coaches, 4*^., coaclnnakers,' cartwrights, and 
mcdianicians. They were examined separately on 
every point which bore a direct or indirect reference 
to the subjects with which they were acquainted. 
They were requested to state the results of their 
observations, the positive facts they had collected, 
and the imfMrovements they had to suggest. These 
examinations, which develope the information that 
has been derived from experience, and which con- 
tain descriptions of new measures and new opera- 
tions, accompanied -by the plans necessary for refer- 
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ence» are printed as app^ddices to the repprts of 
1806 and 1S08. These important documents hayf 
supplied us with a multitude of iaots highly impoD- 
tant both in theory and practice, which we^sbatf de- 
veiope in the second section of the pres^it work, in 
treating of land conveyance. 

The third question, relative to the laying out of 
roads, was wisely referred by Parliament to the 
same committee that was appointed to inquire in^ 
the best plan of constructing wheeled vehicles ; fin:, 
as we have already stated in other terms, in order to 
a.ttain perfection, it is necessary — 1st, that the roads 
should in the highest degree favour facility, safety, 
apd rapidity of motion ; and 2d, that vehicles 
should be constructed so as to pres^rve^ as far 
as possible, the primitive form and quality of the 
roads. 

The EngUsh have been long peeking to combine 
tliese great objects of public utility ; and they have 
lately suix^eeded in so doing in a remarkable degree. 
This is plainly demonstrated in the report made in 
1819, on the general state of the roads in Bogland ; 
and in the reports that have been published relative 
tQ the road from London to Hdyhead. 

The efficacy of the measures latterly adopted by 
the most skilful engineers in Great Britain, is con« 
firmed — 1st, by the evidence of post-masters aujsl 
contractors for stage coaches, S^c.^ who in their Q3Ui- 
minations affirm^ that their horses go faster, draw 
greater weight, and yet are not so soon worn out on 
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4ke n^ir foftdg as op Ae d4 ones ; 3d^ by the oletl» 
ef • trustB, who affirm that the expense of suppoH- 
jug* treads ie considerably dinunished by the n&w 

« 

J Hiese paiiiamentary reports have ther^re the 
advantage of presenting at once the new views and 
useful suggestions of the most skilfiil professional 
men ; the results of experiments made for the ex- 
press purpose, or collected by attentive and unre- 
mitting observation ; the evidence of individually 
whose interests are entirely opposed, or at least 
wholly unconnected. Thus the committee of a par^- 
liamentary inquiry relative to the great question of 
conveyance, consult the post-masters, who only re- 
quire that the engineers should construct a road not 
very soft, whatever may be the expense attending 
it. They consult the clerks of trusts who principally 
demand cme tiling more^ namely, an economical 
mode of layings out and maintaining the public road, 
so as to incur the least possible expense, at the ex- 
piration of a given time. Finally, they consult the 
traveller, who (if he be conveyed by any but his 
own horses, as for example in a post chaise or a 
stage coach) without caring whether the roads be 
hard or soft, cheap or expulsive in their construc- 
tiori or support, desires, above all, that they should 
be smooth and perfectly level, so that he may not be 
mcommoded by jolting. 

After consulting by turns these varying interests 
and opinions, the parliamentary committees, acting 
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WB legislative juries appointed to propose msasures 
for ensuring the greattist public advantage, fitaU^f 
pnswt to the House of Commons the result ef ihm 
inquiries, and the mass of facts they have elicilMl* 

Bjr an aooeptation of language no less just than 
foroibtet the examinations themselves^ the docu- 
ments which supped the testimony of the ]^olef^ 
sional men emamindd ; in a word« every thing on 
which the repqrt is founded, is, in the English pair 
liamentary style, called the mdence of the inquiry. 
This evidence is always printed at the end of the 
nqpojt ; and the puldio are by this means enabled to 
form their own judgment en the questions sulnoitted 
to the consideration of Parliament. The periodical 
writers and economists, political and technical, vie 
with eadi other in prc^gating their opkiio&9 cm the 
subject under^ discussion ; some for Uie purpose of 
supporting, others of opposing, the ideas expressed 
in the report. Thus information is brought (XA fion 
all sides ; aiid when the moment arrives at which 
Parliament proposes to establish laws bn the result 
of these preparatory measures, the subject is so ge- 
nerally understood, that the most judicious decisions 
may be anticipated. 

Yet, as all human proceedipgs ate exposed to 
error, the committees of inquiry do not always pre- 
sent the most perfect measures for the acceptance of 
the legislature. These measures frequently exhibit 
the traces of public or professional prejudice, which 
are not easily avoided. Private interests and pas- 
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dons occasionally impede Uie strict impartiality of 
the inquiries;. But the publicity givmi to the ope^ 
rations of each ccxnmittee acts as a check to abitt(e» 
and points out every fisiult that may be ooiomitted^' 
Tune, that great investigaitor of truth, diseovers it tbe 
somier, when even these illu»ons of error are th» 
ccNnpelled to be exhibited in broad day. In tfasi 
die British I^diament adopts tiie surest and most 
speedy course for finally arriving at the measures 
most C(»3sistent with the public interest 

We have yet one general observation to make oti 
the part which the legislative authority deems it ne« 
cessary to take in the works of the public roads, 
Pariiament wishes to ascertain every fact connected 
with the economy, safety, and comfort of public 
communication, considered in its most essential re^ 
lations; but it discourages the executive power 
from ts^ng upon itself the management of 
works * which may be safely intrusted to the zeal 



* It W2IS proposed' to the members of the committee of inquiry 
ftppointed in 1819, to establish a general management of turnpike 
roads, to be under the superintendence and patronage of some de-> 
partraent of the ministry. But the suggestion was rejected, on the 
ground that it tooi unreasonable^ and contrary to the pnbHc 
mtereit. The committee considers, says the report, that there are 
many important reasons to determine Parliament to leave the com- 
plete direction of the affairs of the different trusts in the hands 
of those trustees to whom the law has at present confided them. 
The experience, the character, and the interests of these trustees 
furnish to the public the surest pledges of ihcir skill, attention, and 

economy. 

The 
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and the :W«U*uiid6rfitood iokereat nS ib» public* 
Thus the eonifeniction and Buppwt of paHa)^ i^ads 
ageieft to the pariahes to which tbey belwgr; iho 
Ia5ringr30itt.aixl preaerYatum <^ turnpike foads are 
ooaaigmd.to tnvrts ; and it is.the businesB of private 
ifidividiiala and their trustees to execute the private 
roods that may be exdusively useful.to tbeinselyes* 
ThegDyenmient, however, reserves to itselft lst» 
the.jei^(»itioii and superintendeoce of the roads that 
may be necessary for the defence jot tranquillity of 
the country ; 2d, the laying out or making extensive 
iodl^veioents on the roads essential to the general 
pco^;>erity of theldngdom^but which are so expensive 
tha^ it would be unjust pr impossiUe to require thajt 
thedistricts in whidi they are situated, should alone 
pay for woiks, the advantage of which they do.not ex- 
dnsively e^joy ; these great operations being com^ 
pletedttheloc^ authorities .are intrusted with the su^f 
peijntendence and support of roads, which have Jbeeo 



The fuDCtions of trustees are gratuitous,^ as has already been ob- 
served in the preceding chapter, and the committee of I8I9 cau- 
tiously avoided proposing that they should be otherwise. 1 he 
Gonmittee merely wished, by consigning to the management of a 
tiagjie trust all the turnpike roads within a circuit round London, 
to jrender them a model to the rest of the kingdom, by adopting^ 
on these roads, the best system of construction, repair, and support, 
Tbu8» 4dded the con^mittee, the spirit of improvement spreading 
fjKUH the centre to the circumference would rapidly extend itself 
into every part of the kingdom, and would produce those nume- 
rous public iM^d private advantages which a former committee hoped 
to.obtain in an object Qf such great national interest. 

Vol. I. O 



time8> as witb respect to the coimnerdal nwohiof Ike 
ii^hl&ttids oi Scotland, the objeek of whitb is to pro* 
0i0te Ithe pfayflical tmprovemait and dfUization of « 
tcHiBtrjf; ^ose fioil and <5liin«te present eKtraw^ 
dinaTy diffietiltfeB to be wnnouttted, gofemnmt 
oflbrs to defray one half the expense neceBtery 16 
provide fbr and fadlltate piibHc cbmmunieatioiit*-^ 
l%ese measured tend to exeke &e ettnliKdon a»lf 
patriotism of the people, eveA in fhe ikiobt remet^ 
quarters of the empire. 

In times of difficulty, as, for exawph, iii rigorcms 
winters^ when the severity of the climate isrefiKfered 
ihore painfUl by the deamess of provisicxis ; and al 
fihose periods in whidi agriculture amd trade laboured 
uiKler a depression, Parliament authorized the mi« 
nistry to advance fimds to parishes and trusts 1o de- 
fray the expense of extraordinary roadwoAft*.— 
Even during the flourishing periods, if a trust should 
be in c lined to undertake an improvement which is 
calculated to produce a sufficient revenue to cover 



* From the 6th report of the cofiunittee appQiiited to extnrine 
the D?orks of the road from London to Holyhead, it appears, that 
in 1817 the St. Alban's trust obtained from the Exchequer 6,000/«i 
for the purpose of diminishing the abrupt slope of a hiU. The 
additional toll duties which the trustees were, in consjeqoe&cC)- au* 
thorized to levy, produced 12 per cent, interest on the capital bor* 
rowed, which will therefore soon be repaid. The public will theti 
freely enjoy the benefit of the new improvement. The Wolver* 
hampton trust has followed this example. 
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ganl$ to Ami cHufesfi q^«dii( and funddi t^;^ ^ffwWe 
tiiHQ to exaci^ W9i^ wbkdbi are no less iot^enMlV 
to'tli^ gaveniDMnt thiio to theixuu^ves; i^hite ui 
dIIm? ecHiiitiries the paopto me i^yi^ved to pfigr ti^ 
finds iatotib^ traMwry, so that the goy^nmiiMit omj 
execute, when and how it pleases, woiks ip ivbi^ 
IhefiubUc alone we xoncemed- In the folJigiwu^ 
chi^w we shall more particularly adiml to this 
isq^oartanl poiaU 

£bw &r are w6 ficsn ahaving iiie spini of the 
taiiuiftry and pariiamrat of Great Britain! la 
Fcance^ even the caie of a by-path is scarcely «wr 
intrusted to the inhabitants of the neighbaailiood 
Before a basket-full of stones can be laid down on 
the most obscure departmental road» it is indispen- 
fiaUy necessary that the cost of these materials 
should Jbrm an itepi, first in the arro^diss^n^ 
budget, then in the department budget, pnd a|^^ 
wards be subiqitted to the grand council of roa49 
and Inridgep in an ot&oa at Paris, at the distance pf 
twe huodred leagues ftom the spot where the w(H^ 
is to be executed* The paltry charge in question 
having passed through eJl the delays oi profft^ 
jiiTea%aticm» the debited permissifHi is gr^mtod; 
provided^ howeyer, that not the slightest neg^lect of 
^rin should render . it nepessary to und^r^e^ fpf 

G2 
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^'a se6ond time, the task' erf* exploring the imfdense 
labyrinth by an inverse course. Tthe aooounts^ aft^ 
passing through an almost en^Dess series of pro* 
gressive operations, retrograde wkh official delay, 
to their first source ! An engineer is then pemiicted 
lb ex^te at his leisure the tr^ng r^>air x^ tbt 
rdad Which has occasioned thib kmg and appaUihg 
li^ (^ official formalities, asoendii^ and de^ 
teeiidifig. 

Though the English parliament takes ho share 
ih^rdVidiiigthe diief portkm of ihefunds i4)tdied 
to the service of the roads, yet it is neverthebss 
oohvucbd of the importanee of requhing annual 
returns to showthe state of the management of these 
rbods. We will i»ter iqpbn a few important de- 
taflsW this subject. 

Road Expenses. 

In England, as we have already observed in 
Chapter II. the inhabitants of the difierent parishes 
enjoy the right of taxing themselves for the support 
of their poor and thdr roads, according to the 
amount of their property in land, houseis, and 
cattle. The taxes thus raised for the twtofold object 
of maintaining the poor and the roads,' are called, 
without distinction poor-rates. Thus many foreign 
writers, in alluding to the expense of supporting the 
poor in England, have fallen into the error of assign- 



JiQ04 JSSfpmstfs^. 8fi 

ing to this sole object the whde amount of the 
parish taxes, a considerable portion crf^ whieh is 
directed to the support of the roads*. 
. On the 1st of June, 1818^ in conseqiiencQ of the 
ineasures prescribed by the act 55 Geo. III. c. 47, 
a return for eadi county, and then a general recs4[>i» 
tulation was laid before the House of Conunons» in 
Older to shew the annual cost of supporting the 
roads, either by statute labour or by a supplement 
in money raised by the poor rates. 

In order to obtain, with the greatest certainty w 
|tverage amount, the expense of maintaining the 
puMic roads was calculated from the estimates of 
|luDee<x>nsecutive yearSj from 1811 to 1814. These 
estimates shew separately the total length of paved 
streets, turnpike roads, and common qpen roods. 
By ^e following abstract of these, returns it will 
be seen that paved streets and turnpike roads form 
only a proportion of ane-Jiflh of the lengUi of open 
pariflh roads :-^ 



* Mr. Dupin has confounded poor rates and parochial rates. In 
pdl parishes the amount of the expenditure upon the poor and the 
highways are separated by law ; though some portion of the poor's 
rate is occasionally applied to the employment of road labourers;?— 
Trcmlator. 
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YbaRS BMPIIIG I» OCTOBBE.,. 


• 1 


I8id. 


idis. 


1814. " 




• • 

Vaved Streets and Tarnpike Roads. . 
Other Roads..... ,,, 


19,114 
95,105 


19,IS2§ 
95,142i 


19,178 
95,184 




Total lefigthf... 
•C<«ltilmtbfHi iit Htbonr (jmIs. st.)...* 

Contributions in money . • . « 

fttxh tetied fbr th^ loads 


114,S]^ 

. 5l5,50« 

271,51ft 

570,754 


114,275.6 
5S9,5ft8 
276,^47 
613,^04 


114,262 
581,1241 
287,050 
621,512 


Tottil.... 
Espflfii^ of pieiiartngdoctimems, S^. 


I,«67,774 
81»«99 


M99,0tS 
2C^952 


2«»TQ0 



• Urns it appears &at the average annual expenses 

6f all the Mads in England, were fiom 1811 to 1814 

lid follows >-^ 

C^ntfibations in labour - • t<^£583,4^ 

Ditto in money - - - ST8,506 

Sums raised by rate - - . 601,954 

Total - . - - £ 1,415,883 

This gives 12/. 7*. 6d. * for the average expense 
of maintaining each mile of open road. 
According to a report made to the House of Coib- 



* In this calculation I have deducted from the total amount of 
ihe expense of road labour, the three days' labour which is allowed 
iot turn(Mlie roads ; wbflte six are allowed for open parish roads* 
See Ckap^ IL of the present umk. 
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t66nft on the lOtE of Junei 1821, the total amount of 
the miM leried in a single year on ttirtlpike roads, 
amounts to 970,6 18/. TMn gives the average value 
ti^ 47/. 18». ftr &e support of each mile of pared 
Vfte^f and turnpike road. By adding the contribu- 
tions in labour, the expose will amount to about 
ail. per mile. 

Hiis i^venue, immense as it is, is not sufficient 
%it &e construction of new roads^ and the support of 
'those that are already established. The different 
trusts have contracted debts, for which the rentals of 
teuit county are responsible. The total amount of 
these debts, at the period of the inquiry, of whidi 
the teport to whifeh we have above alkded gives the 
result, was 3,874,254/., that is to say, that these 
debts then equalled four j^ears' revenue. It is 
affirmed, that if the same calculation were made 
for Wales, Scotland, and Ireland, the general amount 
of the debt of the turnpike roads would amount to 
seven millions sterling. The chief portion of this 
enormous debt was contracted for the purpose of 
undertaking extensive new w orks and improvements, 
to increase the utility and excellence of the public 
roads. In spite of the amount of these first sacrifices, 
such is the confidence and enterprising spirit of the 
British land-owner, that in every part of the three 
kingdoms new roads are daily laid out, and old ones 
altered, or improved. For the execution of these 
works loans ccmtinue to be contracted on the secu- 
}*ities guaranteed by new act^ of parliament. Such 
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are the results Uiat may be expected from % 
eneigy of a people left to themselYes, aixl excited 
by the spirit of patriotism. 

In France* during a period of profound peaces % 
^gpyemment does not grant» for the support of cmr 
roads, me third of the amount which is supplied Iprf 
the public in England alone» of which the fupetfici^ 
does not equal one third of France ! And the dejgree 
of benefit which both nations derive from tbe good 
or bad condition of the public roads, is precisely in 
proportion to the sacrifices which are made by thf 
people in the one country, and the government in 
the other. Can any reasons be urged in favour of 
public exertions^ more convincing, than comparisons 
founded on such striking &cts as these ! 
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BOOK IL 



lEaiWUATlOJif KEhATlVfi TO WATSR CONVEYANCE 



CHAPTER I- 

Management of Rivers y Canals ^ fy:. 

By water conveyance, I mean the riven} and canali^ 
wliich s^rve for the purposes of (commercial trans- 
porty and also the aqueducts by whidi lyateT itself 
is the objeot of commercial transport. 

In England water conveyance is not regulated 
\ysf a general administration: its nmnagement, its 
woricSy and] its police are all local. It is under th^ 
^superintendence of the municipal authorities ; 07 <)f 
special (xnnmissioners prescribed by acts of parlia- 
jQent, and chosen fh»a ^mong the inhabitants pf 
the parishes; towns» or counties to >!rhich the pon- 
jtrol of the water communicaticxis may belong. 

We will endeavour to give an idea of the progr^^ 
of the British legislation with regard to wat^r con- 
veyance. 

Before the creation of artificial means of internal 
navigation, endeavours were made to turn to the 
b^ aopoupt the currents of water which ^Rre 
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oBBsrs. It was found necessary to prevent private 
industry from appropriating these curr^its of water 
to its own uses, and thereby depriving trade of 
the advantages to be derived frcnn them. 

The importance of these measures was so forcibly 
felt in England, even at that period when the nations 
6f Waopb had scairii^ly ^nerg6d &om a stiite dT 
barbarism, that, so early as the 13th century, the 
English inserted, among the provisions of Magna 
Charta, a clause expressly ordaining that the course 
of the Thames and of all rivers should be duty free, 
and that all obstructions should be removed from 
them. (Chap, xvi.) 

With the view of putting in foit» this wise provi- 
sion of Magna Gharta, an act of parliament, parsed 
in the reign of Edward III. (in the year 1S51,) 
^directed the demolition of the dams of every kind 
iiHiich had been raised sincd the promulgation of tile 
JRindaMental law^ and whidi^ threatened inundaticHis, 
i3it landed to impede navigation. The dams #ere 
to be destwyfed without any indemnity bMhg granted 
tb the individuals who had raised diem to the detri- 
ittent of the public Thi^ provision, wise as it was, 
ran dketftly ccmSet td toatly private and poWerftfl 
iittfetests, and in fecAisequetice it appears never to 
Imye beeh comjdetely carried into effict ; however, 
at the expiration of twenty years, on the setious 
6(xnplaints which were addressed to the king by the 
liOids tmd Commons, an act of parliament retitcfveA 
^ii» salutary regttlati<^, arid ordsahed Uial ^ fine e^ 



IdO marks should be paid to the King by any indi- 
tidaal convicted of having, by dams or weirs, in- 
jitfed the Ilmds in the neighbouthood of any river, or 
rendered the inirrent of water less navigable. 

If private interest could successfully contend with 
public interest in a glorious and powerftil reign like 
feat of Edward III., it mg^y well be conceived that 
during the period of weakness and anarchy which 
succeeded that remarkable epoch of the middle age, 
the interest of individuals was sufficiency poWerfUl 
to break through all the barriers of the law. This 
&d; is obvious with reference to the subject to which 
we are now alluding, frc»n ch, 6 of the statute of 
Edward IV., (1472.) This act briefly describes the 
measures which had been previously adopted with 
regard to water conveyance, the violations which 
those measures had undergone, and the evils which 
had ensued to trade and agriculture. To impart 
additional force to these measures, the above-men- 
tioned ad condemns any Individual who may 
impede the execution of the regulations alluded to, 
to a fine of 100 marits, 50 of which are to be paid 
to the party who may prosecute, and obtain the con- 
viction of the oflfender. 

Independendy of the general superintendence 
which belonged to the private interest of each citizen, 
county officers, distinguished by the name of com- 
missioners of sewers, were intrusted with the ma- 
nagement of rivers, either for the purpose of drainage, 
ot for regulating internal navigation, for remdving 
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ereff obstructioti from currents of ymk&c fit for ^ 
navigation of boats or ships, and finally for direetiiig 
aU the worics necessary for the rqpair 6f injuries 
produced by inundations or accidents. 

In 1427, the 6lh Henry VI. ch. 5, established 
the forms according to which the$e ccnnmissions 
weie to be instituted. This important act presents 
a complete system for water conveyance. 

The 23d Henry YIII., oh, 5, renders permanent 
$he temporary oieasures of the act of Henry V i. 
It empowers the diancdlor to appdnt commis- 
sioners to superintend the repairs of aU damage 
occasioned to dykes, bridges, roads, and to the beds 
of natural or artificial currents of vrater, by floods or 
accidents of navigation. To the commissioners it 
reserves — 1 at, the right of constructing any works of 
art, and of destroying any ponds, dams, or evi»i mills, 
which they may think necessary f<^ th^ purposes of 
navigation, or for reclaiming lands ; 2d, the right 
of instituting inquiries or actions at law on account 
of detriment occasioned to any water conveyance ; 
3d, the power of fixing the amount of the indma^ 
nities or fines, according to the damage sustained 
ac caused, and of levying taxes on property for the 
execution of the works from which that property 
will derive advantage. The kw enjoins perfect 
equality in this territorial tax, without exception or 
diminution in favour of the clergy, the nobility, or 
the king, ^ 

Any individual who may neglect or r^se to pay 



Inland Navigationr^Rivers. 93 

]^ p6i1Ioi!l <^ die tax, is liable to oxiflication tit 
fitaae, (Morihig to t/ie good iiaordkn of the comm9^ 
§iaMr^ ad the act which institutes theiii expresses^ 
If anyone re£\Ma^ to pay the tax apprc^rifttdd to 
Ih0 eitpease of drainage, 4t., ike eratttiissioiiers 
pay seis^ his land, and let it al a Ufe. Mnt, dt 
nevely for a termor years. They ijoay pttt in re* 
qmsitida tUe oxen,- horses, waggons, and woi^oaeia 
necessary for the execution of the woris, byfiay- 
JKig 9^t0ble wages or indemnities. Ttey axe au- 
thi^[iud <to id&ethe wood necessary for the wnrk8» 
'by paying for it according to-thdr own estmaic (if it$ 

^ Their, sM^e Tetnpowered to make tiie neoessary 
iregulatii^is for the police, and; for the supfxiitjCf 
ttie water oomreyiance. They appoint watehmen, 
iiattiflfe, coUedors, treasurers, and sicpofrialeiidents 
of works for coUeeting and l^ing out their fimds, as 
«FeU as snperisitending the empfoyntiebt of thete 
fujads. AH these individuals are aeeoioiAialcde to 
the comPoissiwMs, by whom their satorie^ are 
fixed. 

^Thus it will be 96en, that the c0auQ4a|i wers are 
ri&vested at once wi& judicial aQd executive power. 
S^we they ^ter upon their functions^ they swtt 
9ipear to diaiduatige them with impartiality, inde- 
p^Mleno^y and moderation, exerting^ tb^ utmost 
'fflpdeavanf s to estaUjish and keep in fqroe equitfible 
and wise laws, decrees, ordinances, '%e^/. Th^ 
sijust smear ;t|iat:tli^ arqi posse«»^ ql^^ olear 
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mimA mm» equal to.4Q maifcs* or tbit tbl^ 
powow lawM p«q[M(rty to the vahie of 100/.» or 
ib^ tliey am freemm ^ n oHy <»: aa iocQiporatad 
4riRi 0r btMrougb, or that they are mwibara of i^ 
i)fthefimtprkioi#ali]HU3ofoMfiiB4 . Any indtvickMl 
iriio flMy negate ojie of theae cwditkxis* ia 1mA 
4/0/.. for erecy oooasion oa which he ezareisea hb 

one half of thia fine is paid to the kmgv 

the other to the informer. 

,TJm comtnissimiara, as well as their secretariea, 

Mbaive ibr avery day nhidi they derate to the duty 

of ^eir offieea, aa aflbwaooe raised from the pro» 

duce of the fines. 

* When a seiasiUB is made by eider t^ the o6m« 
nianoiiers^ the party on whc»n it is made may 
peoaecutethei agent di the ccmunissioDers by whom 
tiieoidef waisexeoQted. A jury then decides upM 
the question aeeoidmg to the law of the land. If 
te agent of the oonmnssioners should gain Ma 
eause, he receives as an indemnity the triple amount 
ef the eaipense of the action and €£ the ^hmage le 
which he has been unjustly subjected. 

* The commissioners am appmnted for three^fears ; 
aad*4he regulations whidi they institute last oirfy 
daring a. p^od equal to that of their appoiitfment. 
A»06rding to the spirit of the British le^sktulK^ 
any eidz€«i who may refuse to fillip the funoticmaof 
0ommis6ioner of sewers is liable to a penaky ; in^ie 
same manner as those who reftiae to (jtisdiaige the 
gWrtuitous dut^ ef surveyors of open roads are 



paaldwiMe., But no dtiaen cm bet m a pril n d Aa 
memte theae ionctiaas ia any .eiotpt Ma wm 
cdBntgr* Thk is a hiehly juat and CTa a oiiBHe TOgu^ 
latiaou ainoa every laiakd {wprietor nnifit be JMp 
jIMMdiito. ieel paitkukrly intoMBtod in die gMd 
oondition of thediatnctin wiiicbhehiauielf leaidaa; 
BaaideS). anindiTidoai may aeni&liie poUic iatwaal 
in Ite noBtty of his own residence, ^^ 
ment and assiduity, aad lessaacrifiee of tiaieir tlaai 
if he were called for that purpose to distant pafts. 
. Sueh ia the gen^pal .system of legislation relative 
to water «)nveyaaoe in England There aie spe^ 
dal laws for the superintmidenoe and management 
ofoertain currents afwater» natural or artiMali^ 
> Tka$, in the »agn of Henry VI., in the year 
1438r parliament ^pointed a committee. to eam^ 
mine the defKts in the course of the riTwl<ea» wiiielk 
6Us into the Thames, and to render it more^ it for 
aavigslaon; Ttds committee was composed of par^ 
sopa £)f rank, tdx> negleeted the duties aaaigned te 
^in. C!Qnse(]piently in the following year, parita'* 
meht authorized the l(»d chancellor to select a 
committee from among the. private laiMdbMKtasts of 
the^paiiihes adjaoent to the Lee, who, as the act of 
ptti^^ik expressed, wonid be better aMe te 
qomacttiM directs of the river, by the exeoulion' cf 
proper works^ and by the removal or alteration of 
those works which t^ided to impede navigation; 
3d Henry VL, ch. 5, 
The Thames is subject ton s^isteB ofnttmafe^ 
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oeiitt onm uracil mose itrnportant seale. Hie toed 
mjor audi corporaticKi of the city of Lradonvra 
tte conaervatafB of the Tliames^ and hare^ <te 
eonkrol of <aU tint legasds the safety and ladJUy of 
iumgatiaa» finom the moudi of the mer to as high as 
flMd^ideveotfends. lliraiigtiout the whde of tUs 
fotantf.the oooeervitoKS exercise a simiUur iospec*- 
twn over ^ stagnant waters and ciinents wlacb 
comnwtticate with the ThaxoM «. .4th Hemry Nll^ 
dsL IS. 

The 27th of Henry VIUm ch. .18, grants to the 
dty of Lcxidon one bdf of the fiikes exacted fiool 
pwspes who may damage the banks of the Thames, 
or i^jiire its 1^^ by ballasting » 

The act passed in the 21st year of the reign of 
James L for Tendering the Thames navigable firom 
Oxford to Loixion, is worthy the utmost attention. 

In a v^ r^mricable preamble, it is stated aaihe 
gwunds of this act, diat the worics for thus rendering 
the Thames navigable have for their object — 1 st, to 
diminish the price of fuel and other articles otdie 
£rst necessity, in the city of Ox&»rd; 2d, to fiicilitate 
theconveyanoe of the produce of Oxford andthe adja- 
cent country to London ; 3d, to save the Ugh roads 
leading ffom Oxford and its vicinity to the cspttal, 
which roads were during the winter so brokeBinqp 



* By the 13th Elizabeth, ch. 18, parliament conceded to the 
corporation of London the right o( rendering the river Lee navi- 
l)Mdt>ciniBi<W«i( to the Thames. 
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«s. t9:.b6 extcmdy dabgiMm tdtianrcAlMs,' wad 
PQ^. not be JK^ in. a paasdbtle statowidiout eocm 
iHOua eKp;9i^ Stich was two oenhiriM ago tlM 
ppildiliQii of the pvbIk^ro«d8 ia Bng^^ Nol^ 
withstanding the limited exteat of trade at thafcpel 
rkyi,Tai|d.the^tfcaaty popKitotioa oi:temi»^ maans 
w^se wanting, for keying tbe xoads iafNtopfiB mdetn 
])k xoayalso be observed,; at the tito^ here aUudedta, 
there were 110 turnpikes. 'i .:> 

The act, which was founded on. these gceunJte, 
consigned the superintendence of th^ woiks of ^ the 
ThaitieB to eight 'Commissidh^rs, four, of wfaom'wet^ 
to be apfiouxted, from 'among the jnenibers of the 
University, and, four from among the iidtabitaiits ^ 
Oi^rd* The choice was left to the corporation^ 

During the civ'il war. in England^ but litde.pto* 
gress was made in inland navigation. Many wotlia 
of improvaaoient which had been executed during the 
long and peaceful reigns of Henry VIIL, Etmabdb, 
and, James 1. 1 were; at this period, damaged, de- 
stroyed, , or. neglected. Under C]X)mwi^^ ordef 
bqpan to be restored ; and the works for imptoving 
the condition of the interior of the countity resumed 
their activity. But it was not until th0 ; return o£ 
Charles II. that river navigaticm experienced any 
sensible . advancement. Charles U. and his em-^ 
grant partisans, had, during their residency in Hol« 
land, been struck with the great advantages of in^; 
land navigation ; and thus. from the moment of their: 
return to England we can trace the revival of this 

Vol. I. H 



98 JMakd NafUgfi^&ii^Rivm. 

worthy of rematkiaSy tint at the period he^ tdkididd 
toi; all the faiih 'vriitolL were diacassed in pottiamtBtit 
€ti 4iis .6id>ject had tlM^ir ori^iin the Hoals^ ^ 
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I la. the yea^s 1661 and &&, the Heu^ tiTP^d 
attdnipt»4 hut in yaifii^to introdiK^ a getidfal'a&bfbr 
rendeliiignavigdtile all eurrents of water, -cap^l^ 
of answering the purposes Of niiyigatioii. SeYeilil 
lulls w^e^ however passed for adieUoraitiiig the 
natigatioa of different riv^^rs, as for 'fekaki^e,' tfa^ 
Stour, Ae fisdwsurp, the Wye, the Witham, ^. 

.: Ill the reign of William lil. new acts added twh^ 
siderably to the improvement of* the navigation' of 
othex itiver^ ; these improvements continued dmr- 
ing.the reigns of Anne, George I., and {)articularly 
QeorgeiL. • ' 

' [The general spirit of these acts was to ccHteigh to 
oCKtnmis^onersJthe management of the disputeis that 
Blight arise out of the undertaking of river Works; 
The expieiise df these works Was defrayed by loans; 
whidi loans were afterwards paid by tolte. ThiS 
kwB on this subject are the same as those whi6h 
apjfly to the artificial currents of water;' we shall 
t^t^efore refer; the reader to the chapters inwhicM 
we examine the regulations relative to canals. 

Pailiament has, by the adoption of rigid mea- 
sures, provided for the conservation of the works of 
ait necessary for water conveyance. By the acts 
Isl Geo. n., c. 2, 19, § 2, and 8th Geo. 11. , c. 20, 
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*$ 1 ^Vthe^isiw^ieelares to be felofiy and punishable 
by death, the malicious destruction of any lode 
Gi vrekt established by authority of an act K^ paf- 
'liament foi? inland navig^on. The punishment of 
death is also inflicted on any one who may attempt^ 
deh ver, by force, an offender legally imprisoned for 
sudi a crime. The law punishes with one month's 
imprisonment and hard labour, the offence of rtet- 
liciously op^ng flood-gates, or removing p^ngs 
from a conduit, 8th Geo. 11., c. 90. 

The inhabitants of the hundred in whidi the 
offence has been committed are responsible for it, 
and if the offender be unknown, they must make 
good the damage, the expense of which, however, 
th^ may recover on the discovery of the offender. 
This is an excellent law, whidi it would be well to 
introduce into the regulations respecting our public 
works* 

Water conveyance in Towns* 

After the great fire of London in 1665, an act of 
pariiament prescribed the measures to be' adopted 
for re-building the city with regularity, 

Ttiis act empowered the lord mayor and alder- 
men of London, to determine the number and the 

4 

situation of the water-pipes in the city and its 



♦ This -provision was rendered permanent by a subsequent act. 

H 2 



100 ' Aquedvets. 

envirdns; a power which, as we have already ire- 
marked in chap. I./ book I., is exercised by ccm-* 
missioqers who are appointed by the corporation. 

These commissioners ^are authorized to levy a 
^^ oa Uie inhabitants, to defray the expense of exe- 
cuting and supporting the works which they direct. 
Their powers are as extensive as those of the com- 
missioners of sewers in the counties. Their juris- 
. diction extends oyer all currents of. water, natural 
or artificial, whidi fall into the Thames, within the 
distance of^ about one mile and a half above' or 
below the capital. * 

Aqueducts. 

In the 3d year of the reign of James I., an act of 
parliament granted to the corporation and citizens of 
London, the privilege of undertaking and executing 
an aqueduct, called the New River, which .was 
brought from two springs at Chadwell and Amwell 
to the capital. By. this act, the corporatign was 
empowered to purchase the ground necessary for 
.rendering the aqueduct ten feet in width ; an^ 
they were moreover authorized to visit and insp^ 
the banks of the river at all times, and to send 
thither the workmen, horses, and carts necessary 
for executing or repairing the works. 

In cases in which the purchases of ground could 
not be amicably adjusted, commissioners appointed 
by the lord chancellor were authorized to fix the 
indemnities to be paid to the individuals who had 
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sustained damage by haVing their grouhd occupied, 
the cdiifse of their waters turned, their mills rendered 
unfit for use, or diminished in value, ^c. Of these 
commissioners, four were chosen out of the city bf 
London, and four from each of the counties of Mid- 
dlesex, Essex, and Hertford, through which the 
New River runs. They were to be possessed of 
landed property to the value of at least 40/, per 
annum, 'and were to form a quorum. 

The corporation of the city of London could not 
take possession of the ground through which the 
canal was to be cut, imtil after having determined 
the price to be paid for it, either by amicable ad-t 
justment, or by the arbitration of the conmiissioners, 
appointed in the manner above described. If the 
o^vners of the ground were not paid according to the 
arbitration, they might prosecute the corporation in 
any of the courts of Westminster-hall. The corpo- 
ration were bound to repair, at their own expense^ 
all overflowings of the canal, and the damage that 
might ensure therefrom. , 

The New River being completed, is like all 
currents, whether natural or artificial, under the 
jurisdiction of the commissioners of sewers, in all 
that regards the management of the .water. But 
the corporation of the city of London ♦ directs the 
works ; and superintends, for the support of these « 
works, the application of the fimds, raised by the 
fines which are incurred through the violation of the 
police regulations to be observed along tfaftcaoal. 
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In the year succeeding the grant for undertaking 
tibi^^New Rjver^ another act authorized the establish- 
xu»% of a second aqueduct, for conyeying to lioodoa 
apaft of the water of the Lee. The secondary object 
of this enterprise was to supply water to ib^ west 
tern pajts of London and Westminster. The prin- 
icip9l object was to add to the endowment of a pro- 
testant Sorbonne which king James I., proposed 
founding at Chelsea, on the site now occupied by thei 
Itospital. Commissioners were also appointed for 
tbi^ canal, to proceed by arbitration in estimating 
the value of lands between the owners and the indi-* 
dwis ^aged in the enterprise. 

Supply of Water for Aqueducts. 

The conditions - attached to the supply of water 
are equally important to the companies whose busi- 
ness is to supply towns, and to persons engaged in 
navigation, who, whenever the current is made to 
branch off in any new direction, lose a portion of 
their means of conveyance. In consequence, the 
l^islature has determined these conditions with the 
utmost attention. For example, we will describe 
the prinpipal measures adopted in the reign of 
Geo. IL, in the year 1739, for regulating the supply 
of water for the New River. 

The trustees of the navigation of the river Lee were empowered 
to establish a dam for collecting water between the bridge of Ware 
and 11»ifDtm of Heitfi>HL 11m opening and doaiiig of thodam, 
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df^ wella^.ite support, ^rw^rds ,c^in&'^i|der t))e .sivqperinteii^^Rc* 
of the New River Company. / 

, "{^be.w^tfiir >va3 tp bo collected on f^ &pot specific. ,by. iW^|<t of 
T^Wimef^ tbco^£^ a narrow cu$^ tfie ^io^onsiops of ,^i5h . wcjif 
dAOHTioln^ J TJW*. IJutf fee height of w^cl^jraa ^l«o^4?|e^ t^y^ 
^il^ iimg^ fQr ,^^ vAter. h was six fe§t in bire«4^ ^94 t'Wt 
ia beighl;;- ,tlt. wft8,.^oi^tr«i|cted. of >wo(^..«loAg tjk^ twelve fii;«t 
ffteft pf it$, l^ngtlji^^auf} >ya$ to* be continu^ in bric|c-^9rf(, wood, 
pr^stpne;! bu^ without any var^atioi;i iq its width pr heigji^. T^e 
companf w^te prohibited &oiii( obtaimf^ my ptb^r.* supply, of 
itsterftom the L«ei . ;,jf . , , . 

•Td pr^Qifienti the comtnissionw frpmcQUeQIii^ o^ni^ilfQlfur tjb«9 
they were, permitted to do, they were required to keep in i^opd 
condition^ at tbeii: our u expanse* Ist, tb? bed of the river in the . 
parts adjoining the cut ; 2d» the daro» and the apqrtores fdr diy^ 
charging the water, so that its upper surface above the.d^ Kigh* 
never rise beyond t&e height filled at tbe upper Umit of tkuQ cidn 
lected mass of water. 

A machine called a balance engine was employed for ascertain-' 
ing precisely the height of the water. This balance was surmounted 
by a structure which is kept by a person in the employment of the 
j:ompany. The trustees of the navigation^ of the river Lee were 
entitled to inspect as often as they pleased the engine balance^ and 
the different works for forming the collection of water, in order to 
ascertain that all were in good order, and conformable with the 
stipulated conditions. 

The company were declared proprietors of the water conceded 
to them. All persons were forbidden to throw into the currents . 
communicating with the New River, or into the rivey itself, or any of 
its branches, any kind of rubbish, stones, filth, dead animals, animal 
substances, ^c. It was declared unlawful to wash in the river 
wool, hemp, flax, or any other foul or unwholesome substance; 
to turn aside or impede the current, or take water from the river 
without the express consent of the company ; or . finally to commit 
any damage upon the works of the New River or its dependencies. 

The New River Company were authorized to prosecute ail per- 
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sons who mig^ commit any of the ofiences or damages ahove menf* 

r • 1 t • 

tioned* ' 

The commissioners appointed to superintend the enforcement of 
the act» were, Ist, the' loi^ mayor, the aldermen, -and **the k^e* 
tbrder of Lbndon ; 2nd, ' the ihemben of parliainiefnt for ' London 
and Westminster, and for Middlesex, Essex, and Heietfbrd, 
through which counties the Lee River runs ; 3d, the miiy6r 
of Hertford, ^c. Ten was fixed upon as the smallest num« 
her of the members of the committee necessary for forming a 
quotum. The trustees were to meet annually On the 6ch of Au- 
gust in London, or in one of the three counties abovementioned, 
to adopt the necessary measures for the discharge of their foiic« 
tions. 

It was the business qf the commissioners to ascertain that the 
sums borrowed by the company were punctually repaid ; and that 
the works 6>r collecting the water were carefully kept in brder^ 
according to the dim^sions and forms prescribed by law, Sfc» 
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CHAPTER II. 

Preliminary Considerations on the Formation and 
Management .of Canals in England and France. 

What is the best plan for the fonnation, manage- 
ment, and preservation of canals? Should the 
execution and possession of these great public 
works belong to the government, or should they be 
intrusted to private industry '?— These are questions 
of the highest interest; and, at &e present moment, 
it is particularly important that they should be re- 
solved by the evidence of facts; so that the zeal and 
attention - of our ministry and legislative chambers 
may be directed to those measures which are most 
favourable to the internal prosperity. of France. 
' Common sense ^ must convince us, that by ^iga- 
ging numerous fortunes and interests in the execu- 
tion of works of public utility, the combined efforts 
of a multitude of private individuals must produce 
Results superior to the single exertion of the most 
powerful and wealthy administration. A govern- 
ment has such numerous and various demands to 
satisfy; it ha3 so many losses to repair during 
peace, and so many sacrifices to make at every 
other time ; it is so burdened by expenses which 
relate to personal interests, that it is ever inclined 
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to retrench the first expenses devoted to those na- 
tional interests which do not so urgently speak for 
themselves. 

These causes hjive,, operated P^^^® powerfiiUy in 
France than in any other country. Hence the nu- 
merous public works which. havp.bee;i begun during 
one reign^ and have been relinquished during the 
next ; undertaken by one set of ministers, and des- 
ti^y^by those who next came into power ^. , fiE|t 
ng^i} peir^cMial interest Qnds its advauitage in arectr 
jypgraqd preserving works, which are the mqr^ prolItT 
^le v\ prcqportion ^ their utility is the more ex* 
ffi24ed and permdnent» the pubUc benefit is guaran- 
teed by the most durable of human passioas> selfr 
intecqst; and this public benefit is served at all 
^iiae^ and in all circunnstances, — in war as well ^ in 
p^p^^rfHlurp^ the progpenty as well d^ va t^e 
poverty 9^ tlie ?tate Ijreaswry, 

I slv41 frQcp}e9% have occs^JSiicHi U> i:9cur,to t;ti^se 
topics, to vrhicji i have already adverbed in the in* 

-sJ »/).:■ * ; '■ ^ . • •' . 

1 ll ^* ! " ■ f ' "r '■ . I'l' tHi > L I H r.|. ,, » . ..Bi n 
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* The c^nal of Briare, which was .begun in the reign of Henry IV., 
iva$ abandoned on the death of that great monarch, until near the 
■(ter ^die teignof JUmis Xill., vheti it wm det^ttimed to con^gn 
^ to the management of a company, by whom it was finished in 
les^th^n four years. As to other works of the same kind wJiich 
wfiie undertaken by the state at Subsequent periods, some have 
iiQgeirfid hi their exrcation in a matmer most xui&ous to;th^ pvblic 
treasury and thq persons engaged in them; others still remain oor 
firiisbedf ?o that the capitals which have been sunk upon then^ havf 
beesl'hitlieria fest to the cotintrjr, .' . • 
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trbduction to the pfresebt part c^my travds^ ^Ifeel 
it to b9 x&y duty to dwell on thefie pointsy convinced 
a^ I am of the necessity of continually setting fcrs 
ward/ the same facts, in order to bring obstinate 
minds to attend to the counsel which is most to their 
advantage; particularly when this counsel runt 
counter to inveterate prejudices and long e^bV 
lilted customs. -^ 

On the subject to which we are cbw diredi^ng 
attention, the results of experience ooirespond with' 
^consequences deduced from speculative refi0e«i 
tions, and also with the demonstrationis df profound* 
reasoning^ The canals of England, which as well 
as the roads in that country, are executed in a 
mannef so conducive to individual and public ad^ 
vantage, owe their existence, for the most part^ to 
private associations. The British ministry not only 
permits the execution of public works by metm 
of pi^vate associations ; but it even presses fkmnxd 
to Meet ^e zeal and i^esouroes of private indctiierf 
with the aid dr public credit. ^ v ^ i 

In the exanmaUan of the system of tkt^ British 
wbiiimtratims for 1820, we have pointed out thq 
advantage df the course pursued by this En^is^i 
by exjdaining their means of improving ttel# 
feiances and promoting internal prosperity:^ — ^ 
*' The fourth measure adopted for giving increased 
activity to the circulation of money was to "gwm 
the loaft of the sUm of two millions sterling, in ex- 
eh^uer biHs/ to. Md 4be execution of puMic wortei 
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fty private companies. The British ministry regards 
fte utiHty; and even the necessity of such a measi^re, 
as a faict umversalfy acknowledged in Etigland. It 
is notcn^s, says tiie historian of that ministry, that 
the reduction of the national expenses has thrown 
a great number of persons out of employment. 
Agriculture and mant&ctures, in their present con- 
dition, are not suflBcient for restoring to activity the 
suipkis of labourers. The government cannot re- 
lieve the distress of the unemployed, except by 
afibrding them occupation in the execution of works 
of public utility. If the government be unable to 
give, it is still able to lend. It may, without the 
risk of loss, lend large sums, either for longer 
periods, or at a lower rate of interest than private 
iadividhials can do, because it can itself borrow on 
more advantageous terms, by means of the supe- 
ricaity and extent of its credit. 

** What a vast difference is there between the 
systwis. pursued by the EtngUsh and Freqdi govern: 
ments vrith regard to. public works! The formeir 
grants loans to the public at an interest pf 3 
per gent., to enable them to execute themgielves 
works which are useful to society. The latter bor-: 
xows from the public, at six> seven, and seven and cv 
half per cent.,' for the execution of works which that 
government alone conceives must be useful to die 
people. 

"I ventut^e to affirm, that the mode pursued by 
the British government is the ; most advaptageous, 
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1111^ asBerUQn is founcled on thQ tesUmoay of nien 
of the most weighty authority in. the inost qpfxisite 
political parties. I refer to the speeches of VLUL de 
Y(Me, de la Bourdbnnaye> Foy , and Qucaxdih ; to 
the administrative papers of MM. Fi^vee and La* 
bcxrde ; and to the technical works of MM. Hwffne 
d0.PoiDm0U9e^, Dutensf, and Cordier^* AU a^ 
knowledge the great advantage of leavidg works of 
public utility to be executed by the public th&air 
Sjolves. i • ' 

*^ We are aware that teniporary causes and fiwr- 
tuitous circumstances may have domp^Ued Il|e 
French government to take upon itself the execution 
of works of public utility, by means c£ loans ocm* 
tracted with private individuals. We are far from 
entertaining a doubt on this, point. ; But/for the 
welfare of France, we sincerely hope that spdi cir- 
cumstances and causes may never again return. 



* In^his Treatise on Navigable Canals^ M. Hnerne may claim 
the honi^ur of having been among the first of those who ciuied the 
attention of the legislative power and the .government* to the im" 
portant s\Lbject of canal navigation. 

t M. Dutens* in his Mmoriak #» the public Works if Et^^andt 

has furnished some excellent remarks on the subject of canals^ as 
well as oh bridges and rqads. 

X See th.e introduction to his Historic of Inland Navigation. 
We shall in the present chapter repeat some of the.rema,rks which 
we made in the Revue Encyckipe^ue^ for May, 1 SI 9f in rendering 
an account of Ml Cordier's wofk, which reflects^ honour on the 
patiiotisin^ as well as on the judgment of the author. 
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/DttfiiiBd pomt whioh ^matevially and positively in- 
5tcare8tq all Frendimen, whatever niay be their opi- 
fGk)iis xd: th^ political stations* 
( ' ^^lli8im^0ltantreslQtsobtamedbyarlva}Imt^ 
-must operiate as a powterfiil stimulus to induce us 
te pursue a coiirse by whidi we should be enabled 
ti» porocuFe stiQ greater results ; and whidh will raise 
us to the highisst eminence with regard to the exeeu^ 
oi^cm, mahagement, and improvement d* works t£ 
general utility to trade, manufactures, agriculture, 
^md navigation." EmmncxStim of the British System 
'^ Admmstration, in 1880/ 

In the introduction to this part of our travels, we 
have remarked that' French monarchs have set an 
esiampte to Europe on the subject of the formaticm 
^ canals, and a just system of arbitration with re- 
^^ecttothe property interested in these works. In 
a province constitutionally governed, like that wMth 
was known und^ the name of Languedoc, so cele- 
brated for the beauty of its public works, the cJom- 
meaxdal and advantageous system of intrusting thte 
execution of canals to individuals was able to be 
successfully applied. This system can only exist 
Where liberty and property are respected. Thus, 
an important example of the goo^ effects of this me- 
thod is presented by the canal of Languedoc, which 
has so greatly augmented the prosperity of the 
south of France. 

This canal has entitled Louis XIV. to the gratitude 
of all Europe, Foreign engineers (among others, 
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PhiUips in his Histmy oflnlmid SfdKigaUakj oandSdly 
4tifDWvdiatthe wdkneritedceldMrhyofitysadlttb- 
rable moniimetit callefl the attoiitiQii d^Anff^MiiH^ 
reiffkt^ of other oouptiies to tile iidiermd jMig9lAok 
irf^'tkeir states. '•■*'': l^n,.- 

The great workd executed during the trngoA^^ 
Loiii)^ XIII. and Louis XIV. ^ pres^ted exampleB 
whid]i did not remain without imitatioii in Fr^aMif. 
To die exerti<Mii36f companies we have been indebted 
^&ecanals of Loing, Orleans, Picaidy, Be^ticaik^ef, 
the D^ile, the Lys, the Fontinettes, #it5. If sudi 
enterprises could originate and prosper under ah 
absolute govemmfent, when private interest Was so 
ill able to contend against the despotism of tife 
agents of power ; what success may not be expected 
from the adoption of the same system under a con- 
stitutional government, which afifords to every dtteett, 
represented in the chambers, the sacifed right of pe- 
tition, and under which, thanks to the freedom of the 
senate and thepress, every individual finds generoufe 
'defenders, eager to demand justice in his behalf. 

But ere we can look forward to the attainment 

of important results, we must break the numbertess 

.chains which the governments of the consulate 

and of the empire have bound on the members and 

the body of the state ^. 



♦ On this subject we catinot do better than once more refer the 
reader to the works of MM. Laborde and Cordier. The latter, 
in treating more particularly of the subject which at present claims 
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Since th6 year 1800, when all tx)wers wef fe con- 
centrated, in Patis, the departmental and municipal 
iMlminiatratiQas have not possessed the right' o{ 
m<tkii% the least ess^itial decis|(»i. Not aoiy in 
nndertajdng new works of inferior and whoHy lo(s»l 
importance/ but eyeta in making the most trivial^re- 
pairs, it is. necessary to draw up plans aad estimates, 
to address them to the ministry, to wait for a tardy 
approval, to seek for a contractor, to treat with him; 
and finally to get the tender and the contract settled. 
What are the consequences of these long and nume* 
rous ddays? Increasing decay of. the public works; 
expenses augmented beyond the possibility of being 
defrayed. Then ensued the ruin of bridges and locks, 
the total suspension of navigation and trade, the di- 
nutiotx of the revenue of canals ; and, finally, the 
scanty revenue arising from them became totally 
inadequate to cover expenses which might have 
be^i easily avoided. All these evils would be ob« 
viated by consigning, to private companies the for- 
mation, the support, and the emoluments arising 
from canals. 

Do we regret the alienation, in favour of a few in- 



cur attention, courageously attacks the terrible chaos of laws 
and decrees transmitted to us by ten successive governments, all of 
which have been raised out of the ruins, while each has been indebted 
for its existence to the ignorance, despotism, and injustice of the 
one that preceded it. M. Cordier also shews how the engineers of 
roads and bridges might be employed more actively, and in a way 
more adva;itageous to themselves aud the public, in planning and 
directing works executed by companies. 
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dividoals, of property which may be rendered free 
and gratuitous to all? We may adopt a system 
which has often been pursued in England, with re- 
gard to the construction of bridges ; namely, to grant 
permission for the levying of a toll, which must 
cease, when all expenses being paid, the surplus of 
the revenue, lodged in the public funds, shall have 
piroduced a capital, the interest of which is suflik^ent 
for the suj^prt of the works. 

M. Cordier argues powerfully against the im- 
pediments which military authority raises against 
all plans of navigation in the numerous departments 
which form the territory of France. The following 
is an analysis of his ideas on this important subject. 

Whenlhe engineer in chief of any frontier depart* 
ment draws up a plan for a road, a bridge, a canal^ 
a lock, <§•€., he must first send this plan to the colonel 
of military engineers, whose direction is in the dis- 
trict where the proposed works must be executed. 
But as there is no connexion between the depart^ 
mental division and that of the military staticHis, the 
same colonel of engineers is frequently obliged to di^ 
cuss a plan with the engineers of the bridges and 
causeways of two or three different departments ; and 
reciprocally an engineer of bridges and causeways 
is forced to defend his plan in opposition to two or 
three directors of fortifications* Now these officers^ 
who are perfectly independent of each other, tak- 
ing their grounds according to their own respective 
powers, and judging according to their own particW 

Vol, I. I 
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lar knowledge^ scarcely ever come to an understands 
ing together. The matter is referred, according to 
custom, to a committee at Paris. Then arises the 
conflict of different pretensic^s ; and without any 
acquaintance with the situation or localities, an irre« 
vocable decision is pronounced on a plan which has 
been the result of deep consideration, ^nd in which 
the author, by attentive calculation has endeavoured 
to surmount the difficulties which the projected site 
may present. 

These inconveniences are felt at all times, because 
they depend on permanent institutions. In times of 
war and trouble there is another scourge which 
assails our public works ; it is an evil which can 
never exercise such an influence in England ; this 
evil is the poverty of the treasury. In most nations 
war interrupts, qv at least delays the execution of 
works of general utility, the expense of which can- 
not be defrayed by a treasury overwhelmed with 
debt ; but in Great Britain, war, by the activity 
which constitutes its essence, imparts a new impulse 
to public works. By consigning these works to the 
enterprising spirit and the activity of individuals, 
the British government substitutes for the teVnporary 
efforts which it might be enabled to make by a su- 
perfluity of taxes, the permanent eflforts of the pub- 
lic at large, in furtherance of their own interests, of 
which they are well qualified to judge. Thus fini)m 
1790 to 1805, an interval which induded four years 
€f peace and eleven years of war, upwards of 1600 
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miles of canals were cut in England alone. This ia 
about one half of the total length of the canals which 
have been undertaken within the period of 60 years. 

How different was the progress of our public works 
V during the same period. In the long and peacefbl 
reigns of Louis XV. and Louis XVI., numerous 
works of general utility were undertaken, some by the 
government, and others by provinces, cities, and com- 
panies. The revolution broke out — ^the rights of pro 
perty were violated — ^these works were declared to be 
the property of the state ; they were taken from theif 
lawful possessors, their revenues were consumed, 
and their repairs wholly neglected. These sources of 
wealth, so shamefully usurped, were soon exhausted ; 
and then ensued the stagnation of many branches of 
trade and the ruin of whole districts. It is gratifying 
to be enabled to add that a succeeding government 
has exerted all its efforts to obliterate every trace of 
these mischiefs. 

Without stopping to advert to the period when the 
ruin of private fortunes and the immense burdens 
incurred by the national defence, exhausted all the 
resources which might have been applied to public 
works useful to trade, we will confine our remarkef 
to a period of peace and prosperity. Since the close 
of the war, during the mOst flourishing state of 
our finances, government has not been able to 
devote to public works, more than the annual sum of 
thirty-one millions of francs, which is insufficient' 
even for their support. To commence new canals^ 

12 
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or to complete those already J3egun, government has 
contracted a loan to a large amount, the interest of 
which is to be paid until the final reimbursement 
of the capital. What then can be done in time of 
war, particularly if the conflict be prolonged, if 
reverses be mingled with success, and great sacri- 
fices be required ? The necessity of economizing 
the money appropriated to useful enterprises in the 
interior, will lead to the retrenchment of the mode- 
rate sum destined for bridges and causeways. These 
works will fall into decay, and their decay must 
necessarily augment the difficulties in which our 
trade and manufactures will already be involved. 
All these evils Would be adverted by graduafly 
intrusting public works to the management of com- 
panies, who, in time of war, as well as during peace, 
would naturally direct their ^orts and their attention 
to the preservation of those objects from which they 
obtain emolument. 

Having endeavoured to point out the advantages 
which a government and society in general derive 
from the plan of consigning public works to compa- 
nies, we will make a few remarks on the benefits 
which this system secures to individuals. In England 
it is remarkable how many persons present them- 
selves as subscribers to any new canal. Their 
number frequently amounts to more than 200 ; and 
yet the majority are not capitalists. The proprie- 
tors of ground, of mines, or of manufactures, in the 
vicinity of the course of theprojeQted canal, calculate. 
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in the first plax^e, according to the outlets presente4 
to them> the more extended sale and the increased 
value of their agricultural and manufacturing pro^ 
duce ; advantages which indeed are far superior to 
the profit most of them will derive from their shares 
in the proposed canal. This is a happy spirit of 
foresight and calculation with which it is necessary 
to inspire our landowners, proprietors of manu&c-* 
tories, ^c. 

In France it is complained that fortunes are too 
small ; and it is believed that in England all the 
laws tend to favour large property. But, with re- 
spect to the subject at present under consideration, 
the English laws have, on the contrary, done every 
thing to favour small property. Any individual 
possessing a cfipital equivalent to 100/. may nqt 
only become a shareholder in a bridge, a canal, or 
a dock, but if he possess only the half, the fourth, 
or even the eighth of this small capital, he may still 
become the owner of a portion of any of these works. 
This excellent law seems to be admirably well cal- 
culated for France: in adopting it, however, we 
must be careful to proportion the price of shares to 
the moderate amount of our fortunes, and also to 
the diflference in the value of money, which is greater 
in France than in England: for example, 300 or 
even 200 francs might be sufl&cient to enable an in- 
dividual to become a member of a company of any 
publip wprk — ^we might form companies of 500 
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lOOO, or 2000 small capitalists, or even a gteatet 
number if it were deemed necessary. For this kind 
of speculation we might have our petit-grand-licrej as 
we have our grawd-/«?T6 for property in the public 
funds ; by this means we should interest large, mid-' 
dling, and small fortunes in the good construction 
and proper support of our public works necessary 
for commercial transport. 

In the present state of things, when it is proposed 
to purchase ground for the execution of public works 
undertaken by the government, it is justly com- 
plained, that the arbiters appointed to value these 
grounds raise their estimates to the most extrava- 
gant amount. The prevaihng idea seems to be that 
a sum wrested from the treasury is always so much 
advantage gained over the enemy. (Autant de pris sur 
T emiemi.J If public works of general utility become 
tile patrimony of citizens ; if landed proprietors and 
capitalists, or their connexions, become chiefly in- 
terested in these works, the extravagance of tfiese 
estimates by favour, will be found far less natural 
and just ; and public opinion would itself correct the 
evil which it now contributes to keep up. 

The system of establishing canals, by permission 
granted to companies, has been opposed by so- 
phisms, which it is essential to refute for the interest 
of our country and our government. It has been 
kflfirmed, that in France, there are too few compa- 
hies capable of undertaking great canals ; that the 
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utility of these enterprises is not generally enough 
understood ; that it would be difficult to foresee how 
fef such speculations would be profitable, <Jc. 

Doubtless, if it be determined to treat only with 
opulent shareholders, very few companies will be 
found, because the number of great capitalists is 
extremely limited in France. . But if it be wished to 
place shares within the r6ach of persons of the 
most moderate fortune, companies will soon be 
established ; and they will be as numerous and as 
rich on the whole, as the most ardent promoters <rf 
French industry can desire. 

Instead of asserting as a fact tibe present incapa- 
city of French speculators, (an assertion which we 
positively deny), would it not be better to furnish 
them with the means of acquiring ihformation, and 
of enabling them to take an acicurate and enlarged 
view of their own interests, combined with the 
interests of the public. 

Though many opportunities of improving the in- 
formation of the industrious classes have already 
been suffered to escape, government may yet render 
immense service to the people, by inviting the prin- 
cipal landowners in the districts through which 
canals are to be cut, to meet for the purpose of dis-^ 
cussing together the advantages of these usefijl 
works. Other meetings might also take place on 
the invitation of the public authorities, at which the 
Btost distinguished merchants arid manufacturers 
might develop, under a new point of view, the re^^ 
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spective advantages of landed or manu&ctured pro- 
perty, and of neighbouring or distant trade. Finally, 
the estimates of expenses, drawn up by the engi- 
Beers of roads and bridges, would at once enable 
landowners, merchants, manufacturers and capitalists 
to balance, on the one hand, the expenses at the 
moximz^m of valuation ; and, on the other, the receipts 
and profits at the mmmum of their supposed pro- 
duce. The results of these investigations and deli- 
berations would be published in all places ; and the 
^)est tribute of praise to works of merit would be the 
shrewdness of the views, and the accuracy of the 
calculations, to which they might give rise. The 
mass of the people would place full confidence in 
the estimates made by a select portion of the public ; 
and subscribers would not be wanting for enter- 
prises, the public and private advantage of which 
would be proved by the suffrages of the wealthiest 
and best informed portion of tfie landowners and 
manufacturers. 

By this means, many individuals would be en- 
abled to improve their fortunes ; and the spirit of 
calculation and association, which would be diffused 
among the thinking portion of the public, would, 
shew the advantages to be derived by ep.ch indivi- 
dual from works of general utility ; would accustom^ 
men to communicate to each other their observa- 
tions, views, and plans; and would guide their 
judgment by the information derived from discussion. 
Meetings thus formed for the sole purpose rf deli- 
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berating on ocmmercial interests could not give 
lunbrage, even to the most suspicious government. 
They would present none of the objections that 
may be urged against meetings, which, without any 
l^al authority, are held for the purpose of discussing 
political questions ; while, at the same time, they 
would present all the advantages of political meet- 
ingsT, by encouraging reflection and discussion, and 
teaching men to develope their ideas with clearness 
and facility. ' Every one would be enabled to form 
an opinion of the merits of those individuals, who» 
stimulated by zeal and talent, wish to come for- 
ward and gain by real services the approbation of 
their countrymen. 

When our electoral assemblies afterwards came 
to nominate individuals to support our most impor- 
tant interests, public favour would already be fixed 
on those men who might have distinguished them* 
selves for superior intelligence, uprightness of con- 
duct in the management of local affairs, maturity of 
experience and judgment, and the valuable advan- 
tage of being able to present just ideas and elevated 
views, in an easy, clear, and powerful manner. The 
pubhc choice, instead of being the effect of chance 
and caprice, or the result of unfounded celebrity, — 
the reward of the mere talent for talking, or ignorant 
assurance — ^would be the recompense of services 
already rendered, and the stimula** for performing 

new ones. 

I must beg forgiveness for having thus long dwelt 
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'•>^i^-nu^r 



on &0 afikirs of Fraitce, in a work whidi pi 
to treat of England only. I am not, however^ de^ 
parting from my subject, when I speak of the direct 
interest of any country. It is by a secondary con- 
sequence of this interest, that I seek to examine 
how far our rivals, who at first slowly followed our 
footst^s, have got the start of us, and have left us 
to endeavour to outstrip them in our tmn. I study 
and describe what foreigners have done, as thou^ 
i were speaking of future France. 



■**M«iaii«i««MMMMM* 
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CHAPTER in. 

The Undertaking and Management of Canals. 

In Great Britain, as we have before observed, tteft 
canals, foads, and bridges, are generally executed 
and managed by private persons ; sometimes ev^ 
by a single individual. The few works of this 
nature which government have undertaken at their 
own expense, have been by way of exception, and 
for reasons of state. 

In thus intrusting to the citizens these undertak* 
'ings of general utility, the legislature has, however, 
reserved to itself the privilege of granting the pre- 
vious sanction ; to obtain which, it is necessary to 
adopt certain formalities. These, though very im- 
portant, have never yet been described in any 
^work relating to England. At my request, Mr. 
Telford, a celebrated engineer, to whose public 
services I have already alluded, in speaking of the 
roads of Wales and Scotland, and whose excellent 
works I shall frequently have occasion to mention, 
has been good enough to draw up an abstract of all 
the formalities observed in the establishment of 
companies who undertake the execution of public 
works useful to trade. I need only repeat a state- 
ment traced by so able a hand. 
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L If any individual should conceive that the 
construction of a new canal, a bridge, or a road, 
would be advantageous to the interests of the 
county in which he resides, he communicates his 
vie^s to other persons, who assemble to consult on 
the subject. If the idea be approved, a plan of 
association is drawn up, and submitted to those 
individuals who possess the greatest influence in the 
county, and who would consequently feel most in- 
terested in the execution of the projected work. If 
the plan be approved, a general meeting of the per- 
sons who are most immediately interested in it is 
convoked. The object of this meeting, which is 
advertised in the public papers, is to discuss publicly 
the proposed undertaking ; which is abandoned, if 
the naajority should decide against it. If, on the 
contrary, the majority declare themselves in favour 
of the plan, a subscription is opened to meet the 
preliminary expenses. A preparatory committee is 
appointed, whose immediate oflSce is to direct the 
execution of the plans, to calculate the expenses, 
and to draw up the necessary reports. 

11. For these purposes, the preparatory cx)mf 
mittee immediately employs surveyors and engi- 
neers, whose rejwrt, together with the evidence on 
which they are founded, are laid before the second 
general meeting of the subscribers. These plans 
being discussed, and definitively approved, the 
committee pursues its labours. In cases where a 
work of great magnitude m to be undertaken, it is 
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sometimes thought proper to employ several engi- 
neers in competition* Their plans are compared, 
and that which seems best is selected from the 
others. Of course, the expenses are augmented in 
proportion to the number of plans that are executed ; 
but it is obvious that great benefit must be obtained 
from the emulation thus excited among men of 
talent, who, on such occasions, exert every endea- 
vour to raise their reputation, or at least not to 
allow themselves to b6 lowered in the public 
esteem. 

III. As soon as a plan is decided on, the prepa- 
ratory committee directs the surveyors and the en- 
gineers to execute several copies of it, together 
with sections of the projected works, and of the lands 
through wliich they are to be carried. These are 
to be accpmpanied by a list of the counties, parishes, 
towns, and villages, and of the proprietors and te- 
nants of each estate and dwelling-house,: the pos- 
session or convenience of which may be affected by 
the plan. A duplicate of this list, which is divided 

into three columns, marked with the words, assenting^ 

« 

dUsentingy and neutral^ is forwarded to each proprie- 
tor, who signs his name in which column he pleases* 
Previously to making any application to parliament, 
and on the 30th September, at the latest, a copy of 
the same list must be forwarded to the office of the 
justices of the peace of each county^ within which 
any part of the proposed works will be included. 
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* The direction and situation of the road» caneil, on 
bridgOt are announced in the Ix^idon Gazette, and 
in one of the newspapers of each county in which 
the intmded work is to be executed. This an-< 
no^ncement is also placarded on the door of the 
court of justice, during the sitting of the autumn 
assizes in the same counties. 

rV. The preparatory committee, with the assists 
ance of its engineer and law sdicitor, makes a 
draught of the bill which is to be presented to'par^ 
liament in the ensuing session. This draught is 
submitted to the general meeting of the subscribers. 
If it be approved, a petition is addressed to the 
House of Commons praying for its reception ; which 
is not granted until the ho^se has satisfied itself by 
means of a special committee, that the petitioners 
have in all respects observed the forms prescribed 
in its standing orders. These forms being fulfilled, 
the bill is received, and read for the first time. A 
certain number of days must elapse before the 
second reading of the bill, on which occasion every 
objection that can possibly be raised against it is 
set forth. The bill is frequently rejected on this 
first debate ; but if not, it is referred to a special 
committee appointed to examine it clause by clause. 
Before this committee proceeds to the. critical exar 
mination with which it is intrusted,, a copy of the 
bill is sent to each county in which the line of work^i 
is induded, and deposited in the ofiice of the justice 
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of the peace belonging to each of die paiiabes 
included in the plan» where it is open to the inspect 
lion of any person desirous of seeing it 

Meanwhile, the conunittee of the House of Com* 
mons meets to discuss the bill. The objectioiui 
raised against it are sometimes of so serious a cha*i 
racter, that it is found necessary to reject it If, on 
the contrary, the bill be approved, the committee 
makes its report to the House of Commons, AftM 
the lapse of a few days, the house proceeds to the 
third reading of the bill ; it is again discussed, and . 
if it obtain the majority of votes it is passed . It is 
then carried to the House of liords, where it goes 
through the same formalities of previous examina^ 
tion, readings, and debates. At each step of its 
advancement, it is liable to a final rejection. At 
length, if the peertf approve it, and it receive the 
royal sanction^ it becomes an act ; it is a part of the 
law of the land. 

The difficulties and objections which may be 
raised against every act introduced in this way, are 
BO varied and so numerous, that it is not easy to 
give a distinct and complete idea of them. Some 
individuals found their opposition on their no- 
tices of the inutility of the project ; others on 
the in^possibility of obtaining a sufficient reve^^ 
nue to reimburse the expenses. Some are afraid 
that the new plan may be prejudicial to cer^ 
tain woi^ already executed ; others feel amioyed 
that the line of operations does not pass through 
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places which would better accord, either with their 
ideas or their interests ; or that it passes too near 
their residences, or intersects some of their enclo* 
sures or cultivated ]ands. Some oppose the plan, 
merely because it has originated among men whose 
political opinions differ from their own ; and finally^ 
there are some, and those in no small number, who 
reject the plan, simply because they are averse to 
new projects of every description. 

The opponents of the bill first try their strength 
. in the county meetings. If they fail in this way» 
they turn their views towards parliament, and en- 
deavour to form a party there. To obtain: this 
object, they frequently engage counsel, who are 
heard, not only before the committee, but at the bar 
of each house. On those occasions, sometimes 
the whole of the bill, and sometimes its weakest 
parts are attacked and discussed with considerable 
warmth. These debates not unfrequentiy last for 
months together ; and it sometimes happens, that a 
bill which has been rejected in one session, is 
brought again before parliament in a succeeding 
one, and triumphantly passes. Such are the prin- 
cipal circumstances which attend these discussions. 

As soon as the act of parliament is obtained, a 
general meeting of the subscribers, who are declared 
proprietors by the act, is convoked. All the op^^ 
rations which it will be necessary to adopt are then 
discussed. A* managing committee of works^ a 
secretary, a treasurer, an engineer, and all the 
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• 

other persons, whom it will be requisite to employ, 
are appointed and directed to. commence their 
operations. 

Correct and detailed plans are then prepared, 
and the works are parcelled out into divisions and 
subdivisions. The distribution of these lots is an* 
' nounced in the public papers ; they are given to those 
who will undertake the works on the lowest terms. 
The tenders are sent in under a sealed cover. On 
the day named in the advertisement, the seals are 
publicly broken, and then, those individuals who do 
not oflfer suflBicient securities, being withdrawn by 
the special deUberation of the managing committee ; 
each lot is adjudged to the person who agrees to 
contract for it at the lowest price. 

In forming these contracts it is stipulated, 1st, 
that the contractor shall personally assist in the exe- 
cution of the works ; 2d, that the operations shall 
be submitted to the superintendence of an inspector 
appointed by the committee ; 3d, that such part of the 
works as may be completed shall be measured every 
month, when seven-eighths of the expense shall be 
paid without delay ; the remaining eighth, beg,ring 
interest, lies in the hands of the managing com- 
mittee, until such time as the terms of the contract 
shall have been duly fulfilled. On the definitive 
certificate of the engineer, the whole amount of the 
sums retained is paid off^. 

. The contractor is required, before he commences 
his operations, or at least before he receives 

Vol. f . K 
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any payment, to furnish securities to a certain 
amount. 

The works being completed, their support, the 
receipt and employment of the revenues they pro- 
duce, and, in a word, all the interests of the com- 
pany are superintended by a managing committee, 
whose operations are subject to the inspection of a 
general meeting, held every six or twelve months, 
as will be seen in the following chapter. 

Such are the means by which the English have, 
for half a century back, executed a great number of 
works of immense utility ; and th^e works have 
inspired the present generation with a taste, habit, 
and talent for the discussion of general afl&irs. 

After a short time has elapsed, the management 
of the interests of a free company fall, as a matter 
of course, into the hands of a small number (^ the 
most active and experienced members. But as 
every member of the company has a right to partake 
in the discussions, and give his vote in the deci- 
sions, each preserves his influence and his im- 
portance ; eadi becomes imbued with the general 
spirit of the society; each becomes better informed 
and more capable of rendering himself usefiil, than 
if he had never taken part in deliberative as- 
semblies. By this means, as we have already 
remarked, individuals of all ranks acquire a know- 
ledge of the character and talent of the most dis- 
tinguished men ; while mediocrity, being unable to 
conceal itself, is soon estimated as it deserves. 
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Thus the discussion of mere personal and limited 
interests, by qualifying men for the discussion of 
the great interests of a whole nation, raises them 
above the multitude, and marks them out as objects 
worthy of the esteem, confidence, and suflfrage of 
their feUow citizeas, W® cannot too strongly or 
too frequently dwell on the advantages presented 
by ^ae^iipgs of oompanies engaged in works of 
publfe utility. 

. A9 to works^ wHdi £(re executed at die ^xpens^ 
of the statQ, they are regulated by act of parlia* 
mm^', and are 3ubjeQt tq all the measure and dis* 
jQtiisions which have been mentioned in this chap- 
ter; only that the expense of their execution is 
•voted out of the public revenue. The management 
^f thesie works is intrusted to ^ committee, ivhose 
members are specified in the act of parliament, and 
who discharge their duties gratuitously. This 
committee in general consists of members of parlia- 
ment, magistrates, and wealthy individuals, Who 
have some particular connexion with the district in 
whidi the works are to be executed* But wfattt^ 
ever be the importance of thase wwks, they form 
Afire exceptions to the general custom of the Bri* 
tish nation ; where the execution and the improve*- 
faent of works of public utility are best attended to, 
whai they are oonsigaed to the management and 
superintendence of private individuals. 
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CHAPTER IV. 

Acts relative to Canals and Aqueducts^ 
These acts, like other laws of the British Parliament, 

* 

are tediously long, and are drawn up without any 
regard to arrangement. In order to point out in a 
methodical and concise manner, the most remarkable 
prdvisions of these acts, we will successively exa- 
mine all that relates to duties and powers, share- 
holders and their general meetings, the managing 
committee and its operations, the commissioners 
and the juries of arbitration, and finally, the pur- 
chase and sale of ground. 



Duties imd Powers. 

The act which authorizes the establishment of a 
ccxnpany explains, in the first place, the grounds of 
public utility on which it is passed — ^namely, facility 
of communication between important towns; eco- 
nomy in the conveyance of coal, manure, agricul- 
tural produce, S^c. ; the increased value which the 
new line of navigation will give to the property in 
its vicinity ; and sometimes the necessity, or merely 
the advantage, (^conveying supplies of water to 
towns, and particular places. 
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The act containa a list of the names of the mem* 
bers of the company » whom it declares to be perpetual 
proprietors'of the canal. It authorizes th^n to make 
common stock of the funds required for the under- 
taking ; to bring and defend actions in courts of law, 
as a corporate body ; to purchase the ground over 
which the canal is to be carried ; to execute the 
works which may be required for the new line of 
navigation, as well as for conveying water for the 
supply of certain towns. 

. Next Qome the details relative to these works* 
If it be necessary to cut through a road, or to ren- ' 
der it impassable in any part, the company must, in 
the first place, make a new road as near as. possible 
to the old one, and keep it in perfect repair. To 
establish communications between the canal and 
the neighbouring public roads, they must make neyr 
roads, and keep them in repair at their own expense. 

The act of parliament determines the depth of 
the canal, and the height to which the water must 
rise. In certain situations it directs the construc- 
tion of off-lets or waste channels*, to prevent the 
canal from receiving more water than the act permit^ 



* When the millers are interested in collectrng the surplus water, 
they choose a surveyor, who, acting in concurrence with the com- 
pany's engineer, directs and superintends the execution of the off^ 
let. If they cannot agree, they appoint, as an. arbiter, a^ third en- 
gineer, who examines the off-let as often as he thinks fit, to see 
that it is kept in good impair, and in a stale conformable with tke 
provisions of the law. 
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K ^ ptojected canal be iiiteikled to supply any 
ofli^r aqueduct, the pdnts fixttn whidi the water it 
iK> be ccnteyed are also ^pedfted in the act of par " 
liliixient. 

The act determines, 1st, the general breadth ^ 
tihe Canal with its towing path, and the ditch which* 
Ains along the side of that path ; 2d, the width of 
^ places where it is necessary to dig beyc^ a 
<Sertain depth; also, the places where credos s^d 
basins are to be formed fot* the convenience K^ thtt 
Hiieeiing and the turning of the boats, as well as for 
lileir being laid up. 

llie act also fixes the situaticm of the basins, 
<)uays;» Warehouses, and of every other estabUsh- 
ttient to be formed by the company, for the trade of 
^ catial. Pro]^etor8 of the adjoining lands, pf&> 
Tided they do not obstruct the towing path, and 
the navigation^ may also dig ct^eeke and basins fot 
their own boats, throw bridges over the canal, 
make roads terminating on the line of the canal, and 
build on the same line quays and Warehouses, fur- 
Mshed with engines for loading and unloading th^ 
boats: Neither the company nor the public Ciii 
make use of those quays^ warehouses, and engines, 
without the consent of the proprietors. 

Works. 

T?!ie company must makie and keep in good rfepair, 
1st, the pipes, gutters, and ditches necfeSsary for 
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eanrymg off, into the canal, or under it, the waterft 
whidi mi^t inundate the neighbouring grounds ; 
Sbd, the waterii^-pkces which existed b^ore tibe 
undertaking commenced, ^c. In case of negligraoe 
in this respect, every fanner or proprietor who sus« 
tains damage, may ap^y &x redress from the cobA"' 
pany. If the damage be not repaired at the end of 
thre^ weeks, he may apply to five commissioners, 
who are arbiters, who will authorize him to mak^ 
the repaint Mmdelf without further delay, Theso 
commissioners regulate the expense of the rqpaiM 
and make the company pay it. 

The company causes the ditches of the grounds 
adjoining the canal, to be cleared out at the expense 
of the proprietors or occupiers, who, for two months 
aftef having been summoned, have neglected to 
tdeanse the said ditdies themselves. 



Shares. 

TRie act (rf parliament fixes, 1st, the amount of the 
company's stock, and the amount of each diare ; 
Snd, the minimum and the maadmmn of the slmres, or 
portions of a share, which may be held by a single 
individual (except in the cases of marriage and io^ 
heritance.) Tlie supernumerary shares fall to the 
profit of the company. 

The law provides for the payment of the shares 
of a deceased partner, by his heirs ; it indicates how 
*e real proprietor is to be recognised in the case 
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of transmission of property, occasioned by a change 
of civil condition, by bankruptcies, or by absence, ^c. 

• Every partner may transfer his shares, when 

« 

and to whom he pleases ; but if he sell a share, 
without having paid the demands made upon him 
by the managing committee, it is forf<^ted to the 
profit of the company. 

*• It is surprising that canal shares have not been 
made real property by the British legislature. In 
France they ought to be considered as landed 
property, 

« 

^ . General Meetings. 

These are the legislative assemblies of the com- 
pany. They make local regulations called by-laws. 
Thej are usually held once a month, on a day, and 
at a place, advertised in the newspapers of the dis- 
trict through which the canal passes. They may 
adjourn on fixinga day, and place, for anew meeting. 
They decide by a majority ; but it is necessary that 
the members present should exceed a certain num- 

4 

ber, which is fixed by law. At each meeting the 
shareholders choose a chairman, who has a casting 
. vote when the opinions are equally divided. Ev^ 
partner has one vote per share, if the whole nunaber 
of his shares do not exceed a certain value. Finally, 
a shareholder may vote by proxy, provided the 
proxy be himself a shareholder ; but the number of 
absentees, whom a proxy may represent, is limited. 



I 
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; The general meeting causes a list of the names 
to be made but, and transcribed in a register, ac- 
oordii^ to the order and number of the ^ares. An 
extract from this register giv^i by the^ secretuy, 
and bearing the seal of the company, is legal evi- 
dence in courts of law. In order to give a purchaser 
a legal title as a shareholder, the seller must proouxe 
a r^ular entry of the transfer of his. share on the 
register, for the interest and the dividends aire .c^y 
payable to the persons whose names are inscribed 
on the register. If a question arise with respect 
to the property of a share, each of the . claimants 
appoints an arbiter, and a third is appointed by the 
secretary of the company. These arbiters determine - 
whether the name of the old proprietor is to remain 
in the register, or the name of the claimant to be 
substituted in its stead. 

The general meeting is empowered, for the pur- 
.pose of completing the conqpany's stock, to raise 
loans, by mortgage, on the property and revenue. of 
.the canal. The secretary of the company enters 
these loans in a book to which the persons interested 
have at all times free access. The creditors created 
by such loans cannot be considered as share- 
fadders. 

It is also by the general meeting that the mana- 
gers, the secretaries, and tiie principal agents of the 
company, are appointed and dismissed; that the 
receipts, and expenses, are finally examined; ,that 
every person acting for the company may, at any 
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moment, be called upon to give up his aoooimts ; alod 
that the necessary regulati(nid are made Sbv secaring 
lesponftibility, for the managimi^it of the worksj 
the superintendence of the navigation, and the pe« 
nilties by v^hich the company punishes infractioui 
of the police regulation of . the canal. These rules 
are printed ; they are referred to as authority in 
courts ctf law, in so far as they ate conformible to 
the laws of the realm, and particularly to the act for 
wtablishing the canaL ^ . ' 

Mmuiging Commtiee. 

This is the executive power. An account of aM 
its transactions must be given to the legislative 
power, that is to say, to the general meeting, whidi 
makes the laws by virfaidi its conduct must be 
guided, and which fixes the expenses of the admi-. 
ildstration. 

The duties of manager are performed gratui- 
tously ; they cannot be intrusted to any agent oi 
the company. The act of parliament fixes the mt 
mnmm of the number of managers ; their decisiooB 
aw made by a majority of votes, a specific number 
of members being present ; eadi member has only 
one vote, whatever be the amount of his shares. 
When there is an equal division of (pinions the 
t^airman has a second or a casting vote. 

The committee appoint aiid dismiss all the infe- 
rior agents. ]?very quarter, or at least, every half 
year, they examine the accounts of the treasurers, 



/ 



Aompttre Ihem with the company's books, strike the 
b*lftttce, and certify it, In the case of the supetces^ 
ilion> the dismissal, or the decease of a tmaSUiF^rt or 
of &tiy other accountable ofllcers, the persons siipttr- 
geded or dismissed, ot the heirs of the deceased, 
must, within twenty four days after being cited, 
present to the eomminittee the books, accounts, and 
ipd,pers ctf every kind, under pain of paying ^y 
pounds sterling as a penalty for each refusal. 

The <xrfnmittee make purchases of land and of 
materials ; they sanction the contracts for labour .^ 
The checks for payment which they deliver, the ac- 
counts of the expenses and the receipts, the plans 
and the contracts, are carefully transcribed into 
books kept in theit office. Any shareholder may 
inspect these books whenever he pleases. 

In order that the funds of the subscribers may 
not remain unproductive, the committee fix the pay*- 
menl by smaU instalments ; for instance, they re* 
quire in the fir^ place <»ily the tenth of a shalfe; 
&ey wait until this sum be exhausted, befofe they 
diHnand a second tenth, and so on ^th the restw 
The law fixes the mmmum <^ the time which 'tnust 
elapse, 1st, between the dififerent call for fimds ; 8d» 
between the advertisement of each call inserted in 
the public papers of the district, and the paymsat 
of the sums demanded. Thus the shareholders have 
only very inconsiderable -sums to pay on each in- 
stalment ; they are besides allowed all the neces- 
sity fifiM for paying tlmn. 
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r If ahy subscriber n^lect or refuse to pay at the 
period legally fixed, the committee may institute an 
action against him. If within three months after the 
Older to pay, a subscriber has not complied there- 
with, the whole of his shares and the benefits arising 
therefrom are forfeited and divided among the rest 
€|f the shareholders; But it is necessary that noticis 
should be. served on the subscriber so refusing or 
neglecting, and pubHshed in the newspapers. — 
Finally ihe forfeiture must be in consequence of the 
order of a general meeting. 

Sub-Committees. 

< ♦ ' - '. • ■» 

If the business is more^ extensive and various 
than the managing committee is able to • transact, 
sub-committees are instituted, to which certain de- 
partments are delegated; but the managing comr 
mtttee can alone give orders to the general agents^ 
the treasurers, the secretaries, the engineers, ^6. 
This committee also retains the right of suppressing 
the sub-committees and removing the members 
thereof, who hav« forfeited their confidence. The 
sub-committees are governed by the same rules as 
the managing committee. They decide by a majo* 
rity, and they leave the chairman a casting vote. 

\ 

Arbitrating Commissioners. 

% 

These are appointed by name in the act rf par- 
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liament, as a grand jury, and frequently consist of 
more than sixty members. They are selected from 
amongst the most respectable inhabitants, to decide 
betwe^ the company and the proprietors on the 
banks of the canal. They must, 1st, reside in oae 
of the counties interested in the canal ; 2d, be hoIdexB 
of real property, producing a certain reveoiue, or 
|»roprietors of a propc^onate capital ; 3d, fill none 
of the lucrative ^nploymaits under the coDGqpanyi; 
4th, have no interest in the canal, nor in the^affidrs 
submitted to their arbitration. They are required 
to make oath that they fulfil these conditions under 
a heavy penalty paid to the company, and the ex- 
pense of the process. - If a commissioner die, or 
resign, or cease to inhabit one of the counties 
tbrcmgh which the canal passes, his colleagues must 
meet and elect a successor by a majority of vot^..; 
If the commissioners neglect to complete: their 
nmnber and remain under the miniimm &x.edhyla,yf 
for arbitrathig, the company apply to the justices of 
the peace, who are in such cases authorized to fiU ^ 
up the/vacant places. Every justice of the peace 
may himself be a cominissioner. If a moiety of the 
i^areholders, or merely one owner, or one occupier 
of the land appropriated to the canal, address a 
written requisition to three arbitrating commission- 
ers to call a general meeting, they aire bound to com- 
ply therewith, within the next seven days. This 
meeting must take place within twenty-one days at 
the latest from the date of the order for calling it. 
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mlaich must be advertiaed in the newspapers of tbf 
district fourteen days previous to the time fixed by 
ihe oomitaissioiiers. 

Hie place of the meeting at which any questiMi 
respecting landed property is to be agitated, must Mt 
be more than two miles from the spot of ground in U** 
tigation. The arbitrators on assembling, choose th^ir 
secretary from among three candidates presented 
by the ccxDipany, by whom the salary of the sec^ 
tary is paid, and they caute him to enter in a paitt* 
cular book the minutes of their deliberations, wUeb 
all the commissioners are bound to sign. 

In this manner the commissioners value the pro- 
perty acquired by the company, and the indemnities 
to be paid to the owners and occupiers of lands 
which may have been damaged by the oon)pany*s 
works, or by the overflowing of the canal. They 
are bound to decide according to the evidence 
of respeetaible witness^, who make their deposi- 
aiticms on oath^ If one of tiie pavtiea obgeot to tte 
arbitration, the sheriff summonses a jury at twelve*. 
The c(xmnis8ioners may require this jury to hear 



* The sheriff who should refuse or neglect to summon the jar^ 
when required, is liable to a penalty not less than 20/., nor more 
than 50/. A juryman who should refuse to discharge his functions, 
i^omes liable to a penalty of SI. £very witness summoned to 
^ve his testimony on the questions in litigation pays 51, if he neg- 
lect to appear. These penalties, which are fixed by the commis- 
sioners, are applied to indemnify the persons who, in consequence 
of the absenceof the offender, -may sustain loss or damage. 



the witnesses they summon, and to visit the spots in 
litigation before they fix the sum to be paid by tfato 
colnpany. The commissioners afterwards exerctae 
the office of judges* and order the verdict of the 
jury to be executed, ' 

False testimony, given intentionally, before tbe 
commissioners, the jurors, or the judges, cm interests 
relative to the canal, is punished as wilful peijury. 
^ The commissioners are empowered to allow to 
the jurors and the witnesses, a compensation for 
their loss of time, smd for their expenses. Tbia 
allowance is paid by the company, if the offer which 
they made to the other party be inferior to the 
value fixed by the jury ; it is payable Ijy the pro- 
prietors, if the offer which they refused to accept be 
greater than the sum granted, in consequence of the 
trial. The same regulation holds with respect to 
roads. 

To pievent this regulation from being defeated^ 
every proprietor, who in order to obtain a higfier 
valuation for his knd, wishes to bring the company 
before a jury, n\ust» in the first place, produce to the 
treasurer of the company two sureties, who shall 
bind themselves to pay a certain penalty, and the 
expenses of the process, if the verdict of the jury be 
not for a larger sum than the company's offer. This 
is an excellent regulation and ought to be adopted 
by us. 

The valuations of the commissioners and the 

• 

jurors are entered in a book kept in th^ office of the 
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derk to the magistrates of the district wherein the 
dispute arose. This record may be inspected upon 
pa3ring one shflling. 

It belongs to the commissioners to decide on the 
towing paths^ on the quays, and the warehouses, 
which are required by the^ company as necessary 
for the canal, and which must be constructed on 
grounds^ the property of individuals. If within six 
months aft^ notice given, these individuals do not 
execute the required works, the company is entitled, 
in spite of all opposition, to take possession of. the 
ground, indispensable for such constructions. Howr 
ever, buildings, courts of houses, and avenues lead- 
ing to them, parks, gardens, and enclosures, cannot 
be taken without the consent of the owners. 

The Company's Purchases. 

'Die principles adopted on this subject in England 
may furnish useful hints for our legislation on public 
works. They are in substance as follows : — 

The company must continue to pay the same taxes* as 
the former possessors on all the lands which they acquire. 



* 11 the canal pass through infcoffcd land, that part of the canal 
remains subject to the charges on the land ; unkss the lord of the 
manor agree to the redemption of such charges. The company 
must indemnify the proprietors of tithes on the ground which they 
acquire. The ecclesiastical revenues are converted into perpetual 
rents. Fortunately for us these two points have nothing in com* 
mon with our laws. ^ 



1 
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When they purehase only a part of a piece of land, if the owner 
of the remaiader' agrees to take upon himself the payment of 
all the taxes, present and future, the company are legally relieved 
from that charge. Besides, the canal with all its accessories, con- 
sidered as the acquisition of the company, is independent of any 
public or private jurisdiction and of the laws relative to water- 
courses, which come under the jurisdiction of the pubHc. 
. The company acquire the right of property over all the gronnds 
which fall within the breadth of ihe navigable line *, fixed by the. 
act of parliament, and the detailed plan accompanying it, and which 

are specified in the lists of iissenty dissent^ or neutrahtyy prepared 

» 

from the beginning. But the company cannot deviate from the 
line marked out in the plan, and the descriptions submitted to par« 
Uament, unless they obtain the written or formal consent of each 
paoprietor of the grounds, comffrehended in the new line. 

The act of parliament authorizes the king, corporations, guat* 

dians, husbands, testamentary executors, trustees, 4^., to deliver 

• 

up without delay the public or private property intrusted to them, 
and which may be necessary for the formation of the canal, or the 
works depending thereon. The law permits them to alienate all 
such parcels of land as may be detached or divided - by the canal 
. in such manner as to rc^nder the working* thereof difficult and^ ex** 
pensive. Moreover, if lands be separated by the canal into suck 
small portions, as to have on each side not more in superficies, 
than two acres, or sixty feet in breadth, whatever may be . 
their length, aud if the owner haye> no coatiguoos piopefty, 
he can oblige the company to purchase those parcek. of land 
at the . same rate as the part occupied by the canal. To pre«« 
vent disputes and actions at law, the company may purchase any 
piece of ground liable to be damaged by the works, and may sell it ^ 



* If on this line there be grounds, the names of the proprietora 
of which have been omitted, or improperly engrossed in the act 
of parliament, on proof of such errors, by the commissioners, they 
are without difficulty rectified. 

Vol. I. h 
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^pi9, g^finc tbe preferaoc^ to thafoffmeF povseifi^. TIm owMftf 
oflf^ lOAil tb^ir rffureseatatives are authomed to cWm in^eaiiiity 
lor all damage aad low occa^ioo^ by the coastmctkHi oC Ike caaaL 
Th9f are entitled to levy auch indcmnUy fr^Mn tbe t(db, and ctea. 
to a^iiie tbe boata and inercbao4ise of tbe compfuaky* if the liquida.*^ 
tioQ €if tbe debt be decayed. 

Tbe po^iMtoy qannot t^ke poss^saioii of land* unftU after ^y-t 
aieqt of tb(s pciice stipulated) either by an amicable agimnefit, or 
judicial de<;ision. If th^ own^er refuse to receive tb^ value, or H 
be qiaaot beib«Had« or i$ mkoQwn, tbeconipai^ pay tbe simtiitA 
Ijba Bank of England, or keqp it in Ihtir own bands^ oa g^viag 
pvopQr secivrity. 

The company biuaI pay into tbe bank of England aU aims, 
exceeding 2QL due to corpovationay or to persona who da not 
exercise their right of property^ such as minora, Sfc^ . li tbe aan 
b^ Wqw ^QL it i». placed at tbe disposal of tlie adsiinistratc^rs of 
ibe praperty> to be by them employed in tbe most useAil manner. 

If the. lands are mortgaged, the company is authorized to pay 
Ae. capital and interest tkerton to tbe boMers of tbe inertgage; iMSrt' 
ittSflMMtba previoua noliee aust be given of the intentioii so to^. 
Oft the refqsal of a creditor to he paid off in this way, the interest 
OD bia. mortgage iadiaaUowed, md tbe company is relieved cm pay^ 
ing tha sum reliised into the bank of England. 

When ittofe than ten years have elapsed after the purchase of 
Iba ground, without the canal being finished, or when more than 
five years baVe eliqised from the termination o^ tbe works, the 
praprietors may resttase possessien of their lands, on paying to the 
compaoy a sum, esthnated by arbitration, and which canriot ex*^ 
oeed the prica <?f the, original sale.; To give precise ideas on this* 
sttl^ect, the numancal valuaa men^oaed in this Chapter, have been, 
copied from the act of parliament for instituting a particular 
company ; that of the Croydon canal, which M. Cordier has 
translated and published. 
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CHAPTER I. 

Establishments of Streets and Paved Roads. 

On visiting the squares and streets in the great 
towns of England, the traveller is struck with the 
deanliness, propriety, and arrangement, which they 
exhibit. We Tiave already explained the legislative 
measures to which the towns of Great Britain are 
indebted for these advantages. We may add, that 
the arrangements of the houses and their depen- 
dencies, are in the highest degree calculated to com- 
bine with the essential objects of a good system of 
street regulation. 

In the best parts of the principal towns in Eng- 
land, the fronts of the houses are separated from 
the street by an area, surrounded by an iron rail- 
ing ; and this railing is separated from the horse- 
road by a broad Ibot-pavement. TTius the walls of 
the hguses are not disfigured by dirt and splashes, 

♦ 

as is the case in the towns of France. 
It would be highly advantageous to adopt in our 

L S 
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towns the plan of making foot-paths, not like those 
on our quays and bridges, but paved with beautiful 
flag stcHies, which are always dean and never &ti- 
guing to the pedestrian. Care should be taken not 
to lay down these flags at the edge of the pavement, 
(as has been done in the Rue des Coquillis), be-> 
cause the carriages passing over Ihem, force them 
in, and in wet weather, occasion puddles. 

Projectihg entrance gates, which obstruct the line 
of the foot-path in France are scarcely ever to be 
seen in the towns of England. . A few narrow pas- 
sages, at the back of the principal streets, lead to 
ranges of stables and coach-houses, which are on 
all sides surrounded by buildings, and are whdly 
detached from the thoroughfares for foot-passengers 
and carriages. By this excellent arrangement, the 
houses of gentlemen are entirely kept free of the 
noise and dirt^ to which our mansions are exposed 
through jtheir vicinity to coach-houses and stables. 
It were to be wished that this plan of separation 
were adopted in the elegant parts of the towns of 
France. 

In the most modem parts of London, the exten- 
sive proportions of the streets, present the imposing 
appearance of a great capital. In Oxford-street, 
which is more than a mile in length, five carriages 
may drive abreast, between two broad foot pave- 
ments. These dimensions are indispensable in the 
most commercial city in the world. 

A part of the Rues Saint-Honore and Saint- 



AaUmB, the Ryes de Rivolif de CastiglicHie and de 
la Paix, are almost the c»ly parts of Paris, whose 
dimefisions suffice for the traffic of a great city in 
whidi trade and manufactures flourish. 

A plan was in agitation for opening a wide street, 
which was to run in a right line fr(»n the centre of 
the front of the Louvre to the Place de la Bastite. 

The expense of purchasing the houses which 
must have been pulled down to nmke this improve* 
ment, would not have amounted to more than nine 
milUons of francs ; and this sum would soon have 
been repaid by the increased value of .the groimd 
on whidi the holies of the new street would havB 
been built. Why was this admirable plan aban* 
doned ? Can it not be resumed ? It certainly is ^, 
duty to execute this (dan, when we consider the 
advantages which the new op^sing would affoid to 
trade ; for conveyances of every kind proceeding in 
directions parallel with the Seine, would pass along 
a level, straight, and convenient street, and avoid the 
winding course, and the abrupt and dangerous as^ 
cents and descents, occasioned by the approaches 
to the bridges along the quays. 

Let us hope that the ministry and the chambers 
will unite their exertions, to raise the funds neoes* 
sary for an enterprise, which would call forth senti* 
ments of gratitude to the government ; and which 
would be eminently popular, because it would be 
eminently useful 

It must be acknowledged, that in building the 
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new sti^MtB of Parici^ not l&e leaet knowledge df ^e 
pvoportions suitable to Ilie public tfa<!)roughfare8of ^ 
grent ca{)iUl, has been erinced. Ererj seiUiiUe 
perscHimust be astcmished at the Bhort-sighted ea!^ 
dulailiion of those spectdators, who for the sake of 
giving a little additional size to the houses instead 
of raising the value of those houses^ by building 
tbem in streets^ whose dimensions would entitle 
them to rank as the first in the capital, have pre- 
ferred building mere lanes, into winch light and 
air can scarc.ely penetrate. It is for the local 
magistracy of Paris to lay down regulations against 
the building of these narrow streets, and to prevent 
speculators from disfiguring, by their present stupid 
and sordid system^ a city whose monuments would 
aititle it to rank among the finest capitals of the 
civilized world, if its public thoroughfares were kept 
in better condition, and were better proportioned 
for tile purposes of business and {Measure. 

One thing which materially contributes to eat* 
bellish the principal cities in England, is the custom 
of forming regular and spacious squares, in the 
centre of which, are gard^is surrounded by elegant 
railings. In these gardens, the verdant grass plots 
are intercepted by long walks covered with yellow 
sand, shaded with trees and bordered with flower- 
beds. The sight of fresh verdure is an agreeable 
relief to the eye in the midst of a crowded city. 
This vegetation^ moreover, contributes to purify the 
atmosphere ; it absorbs a great portion of th6 rain. 



mA dbiiinit^ the mass of t^tef t^lSiih it is lite^- 
satfjr to ca«y <tf lt)y drains. "Hie g^idettS of ihe 
i^ftrares, a^ open, only tb the ihhabitahts of the 
suttounding houses, yhio dcftay the. expense of 
kepiflg &ein in order. Thus the public at large ai^ 
not called upon to maintain an expensd iivliidi con- 
tributes to render the toWh at once plfeasaht and 
healtfafol. In building new streets, care is taken to 
make ^m open into these squares wMdi ate 
adorned equally by art and by nature. When im- 
provements and enlai^ments take place, plans are 
drawn out before hand, and private indivMualS ate 
obKged to conform to tlieto. In describing the 
works of the New Town of ESdinbur^, We shall 
notice a remaricable example of this wfee regu- 
lation*. 

We will now speak of ftie superficies of ^e 
streets and roads in Bkigland. At first, carriage- 
roads were formed merely by enlarging the pato 
ftrade for horses; then by laymg down 'grav6l 



* How happens it thai in th« Chdus^e^d'AtifiH, whkh h&s 
almoM all been bvAk tance the middle of the last tentury, the 
ptrtilie aiitlioritles, ¥^ho sd ahty catrj man j desigtas into ^Ikict^ did 
not t^ftce out ft single square worthy to adord that beauUfel dn-* 
tHctof the French t&pital? For exampfe, irhkt a magnificent 
effect might have been produced by a regular and spacious square 
adorned with verdure and flowers, situated at the point at which 
the Rues du Mont-Blanc and de Saint^Latoire croite each olhet? 
Might Hbt a square he equally well situated in th6 middle of the 
Rue de tlichelieu ? The most Suitable points fdt !ieW sqUatt^, 
would be at the ends of the |>fiiteipal'Mdge8, and i«*l^fC>Ms 
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esLtmcted ffcmi the n6ig|il>ouring ground. Dowo to 
ibe year 1542, even the streets of London were 
floade in this way. Axxxxrding to the reorards of 
pa^iament, it .appears, that at the period when the 
new method of making roads was proposed to be 
ext^ided to th^ distance of a few miles beyond the 
capital, great oppositibn was raised by the neigh- 
bouring landowners. They wished to retain their 
monopoly of supplying the capital with provisions* 

There are still some gravel roads in the best 
par^. of London. In the country, paved roads ate 
almost an exception. Lancashire is the only 
cquQty in which they are to be met with beyond the 
boundaries of the towns. 

The gravel roads in London present the finest 
possible appearance. Even in winter, scarcely a 
rut is to be seen upon them. However, they are 
found to be more fatiguing to horses than paved 
roads. The road surveyors who were examined 
before the special committee of 18.19, affim^ed, that 



at ¥rhicb the principal streets meet. It is but jast to confess, how- 
ever, that in this respect, Paris has materially gained since the 
revolution. The Places da Ch&telet; de SaintSulpic;^, de \% 

. Bastilct du Carrousel, are ornaments which may be cited as 
models. But none of these places are yet entirely cleared^ any 

• more than the enclosure formed by the Tuileries, the Louvre, and 
the lateral galleries, which from its extent, is worthy ofthcmonu- 

' ments of Sesostris and the glory of Thebes. In short in all the 

' cities of France, improvements for securing health and safety and 
facHity of commumcation, have yet to be effected. They ou^t 
to be obfects of. emu^tion to our magistracy. 
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takings the average of every day in tlie year, iKmes 
will go through more work with the same degree c^ 
£ltigue on a paved road than on a gravel road, if the 
draught be considerable. This assertion is con- 
firmed by the experiments made by Mr. Edgewortb, 
who, in his work on roads and carriages, dedares 
himself decidedly in iistvour of paved ro&ds for all 
places where there is active traffic. 

In the Commercial road, which leads from the 
docks to the city of London, the centre is paved and 
the sides dre covered with gravel. Mr. Walker, 
the engineer of this road, proposed that an addi- 
ti<mal space of from ten to twelve feet, on either 
side, should be paved for heavy carriages, and 
that the middle should be reserved for light 
md rapid transport. Thus the parts covered 
with gravel would have been devoted entirely to 
foot passengers. On the subject of paving, Mr. 
Wdker gives som^ hints which seem to be well 
worthv of adoption. 



Tbe stones should be cat, not in the form of a cone, but it) the 
form of a cube,^and made so as to join as exactly as possible. 
G^e tiiottld be taken ta pick all the stones which are of the same 
width and height, so that they may be laid J down in :unilbrm 
rows, which, besides the regularity of their appearance, possess 
the advantage of resisting pressure equally along their whole 
length. The stones, after being laid down, are beaten in, 
and those which sink below the common level are immediately 
removed. The interstices between>the stones, are filled up with 
-fine sand. All the ^pavement that has been laid down in the morn- 
ing, should, if possible, be watered in the events. Nextib^it 



^kmfUi)» Jfvn iiftUoi m, nod covtred wkk « Iwpsrfd flwiiifltfy 
from two to Umt^ iiidie» in thickaess, which gives ihe i«Adt|i«ie 
to consolidate -withput the violent concussions occasioned by the ' 
passage of wheeled vehicles. 

Mr. Walker has fouiid it to be a very advantageous plan to All 
Up the crevices between the stones with Ikne- water,. t)r to tjiix 
for tke same puipose, some soides or Jfilingi <rf iron with griiVel. 
The Water which runs along the paveD^eist, filters through ihe 
crevices, and oxydes the iron, which, together with the graTel, 
forms a solid body which adheres to the stones. Mr. Walker 
estimates the amount of the burdens annually conveyed along the 
'Commercial Road, at 250,000 tons. Calculating at three shillings 
ihe price of conveying each Ion on the paved road, the transport 
of each ton Woidd cost; U least four shillings on the girnvd iwd. ' 
By this meanst there would be in one year a saving of l2%5Q0Lt fi 
sum alnjiost equal to the original expense of the paving. 

• • > - • 

ISometimes those parts of the cairriage road ovet 
which the wheels rofl, are covered with free^stonfe. 
This method is adopted on the quays of the London 
Docks, as in the streets of Florence. It has the 
adyantage of suppressing the resistance occasioned 
by the jirking of the wheels on the pavement. We 
may observe, that roads made in this manner, may 
be crbssed with ease in any direction. 

We will describe, in chap. 6, the iron rail-ways ^ 
whidi are sometimes made in the interior of towns. 
It was even attempted to cover the streets entirely 
with iron pavement. The plates representing this 
kind of pavement, aflFord a more accurate idea of it 
thatx could be conveyed by a long description. 
I have seen specimens of this pavement in London, 
near Bldckfriars bridge and Leicester*square. 
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The enormous expense of this iron pavement, has 
hitherto prevented it from being extensively adopted. 
Yet this expense must appear less excessive in 
London than elsew^ere^ owing to the deamess of 
the ordinary pavement, &>r the horse-roads are 
made of granite brought {rem ScK^tJami and Com* 
wall, and the flag stones are brought from the 
penidiMk of FbitlatBd, on the coailBt of DorsMftMf a. 
The conveyance of these BAterialt is a CMM 
dsfefiibte braiioh <^m<9it»imii6 lui^^ 



#■* 
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CHAPTER n. 

Sf/stem of laying out Roads. 

Ths dd roads of England were at first merely patkf 
for foot traveUers, and were tpiced out witbout pny 
kind of method. Hiese paths which were ^da^rged 
in course of time, have served suocessivejLy for the 
passage of horses and carriages. To this origin 
may be attributed the windings, and particularly the 
rapid slopes which the roads in many places pre- 
sent. We know, indeed, that the directions whidi 
are preferable for foot travellers, are in many cases 
very different from those which are suitable for 
horses and carriages. The limit of the slopes 
beyond which it would not be advantageous to fellow 
the direct road, is-mieh less restricted for foot 
travellers than for liorses, and for saddle horses and 
beasts of burden, than for the teams attadied to 
wheeled vehicles. 

The roads destined for foot passengers, having 
been originally mere paths traced by the footsteps 
of the huntsman and the peasant, were turned aside 
from their natural direction by every obstacle which 
the nature of the ground presented, which obstacles 
are however now considerably diminished. Thus 
mmiy roads were carried over heights to avoid 



marshes, which aise now dried up and rendered 
passable ; others deyiated from tl^ir. naburaL coiu'se, 
that they might be made to conununicate with the 
folds of torrents and rivers, .whilst these ijirater*- 
dourses can utm be crossed by thei)ridges which 
have beeOi subiseqaaiily built in fiMroural^e iitpa* 

T'Rffia^.tiheinecesikiltjr for nore exti^^^ 
eoimnuBicatians . incneaaedi with Hie pro^mM^^dT 
manufactures and trade, the robtds ' w^are gy^dUflU^^ 
enlarged and improved, and pains were taken to 
i^mder them more straight and to lessen the abrupt- 
ness of tbeir turns and slop^: But thesefwoiins 
have been very slow in their progress ; they are yet 
&r from being completed ; and the state of the 
loads in England still affords scope iot the exercise 
of ihat spirit of improvement by which the English 
pebjde are animated. 

In order to examine regularly the configuration 
ef tile roads, we will consider; following the direc- 
tion of their length-, first, the appearance they pre- 
sent when «vidwed vertically and horizontally, afid 
next their transversal fonn, that is to say their 
profile. 

The three kingdoms of Great Britain no where 
pres^it those immense plains, whose perfect level 
admits of roads being made horizontal along their 
wfa^ extent. The English would not even prefer 
levd roads, to those which are varied by gentle 
^opes and by continual undulations. In Great BA- 



Um, k is alfliost a gonetaliy leoeived opiniao, that 
a pesfedljr hodzoBtaL road is more fiitigmiig bodito 
korses andfoot travellers, thaa a road interspenod 
witti^eotkr riac^k and fiills; because itis sadd, Ae 
aljbffiiatiQiiB of ascent^ descent and level giooad^ 
reqmimg b; ttuna the eaexciae of diflbrenit SBUadss^ 
affi)rd rest to those which are for the moment lesat 
eiwted* and sooGesmTelj bring thesa all into action. 
Qn9k Britaia is divided tfaroug^uaut its wbtim 
IsOgth by a cbain of moiintaiQa,^ Grossed by naaim 
Wis i0Qa^, In cairyingthe roods o^rer tlds ohsia 
of fisoiintAiQ^, wd the hills attadied to dMsn^ can 
his not always beea taken to adect ^ least de^ 
Tated de^s, so that the highut point of aaoenl 
jmight be render^ as km as pos9ibIe« We finsf 
qusQtJiy meei with asoents and descents whidi 
Slight, hay^ been easily avoided, either by keei^qg 
along the brows of the hills, or by oarryiiig the tine 
cf feed throng taUeys, m^ose course does not §ann 
a coosi^aUb angle fnAt the shortest taars^ ths* 
laight be loatbraaaticaUy traded out*. Far sasoe 
IUI3^ past great |Mdns have bee» takea to an^ 

asektss ascents and descents f, in Wales aadiu ttiei 



♦ It wiM of course be understood, that to the geometrical con- 
M«f«tioitof ilta length of ibe foadsi most b« add«d other eom* 

ckcalioiw f etalivj^ te> tbe »A(«rQ of the ^wut, the ospeii^e, 4^. 

I. 

i ^ tke fuectifeCifniMi parta of Eogland^ tiie slopes of thtt.llitl» 
2ure.frQm ^ to ji^. Uawevf r* tUere m ro^As m Pfivoi|ibu«» 
and other -parts of England, where the slopes are between ^^ 



«Mlfa^ of tSi^t Britaui ; limi ximdb ^U ^ 

!bi £!ngliiiDd» stage cmcfaes^ pritate cMoiag^ mA 
GWts Df Hght burdeo^ px«)eeed ok a. U»ttiqK ptimi 
both ki 0ie 9^0Q»t9 loiddfiStf^QntB (^^^ E^voft 

the greatest slopes caniiofc dttre&>ce be y«r]r oww^ 
^kcti^. Bdgeworth cokidatos ^t two <tegr^s 
c^. ^ddiiifttldn lure the imidmxm of thwe d$)i>M& 
Wfi Mrk Telfaffd has adc^tod this ]mimti(» aoi tla^ 
bitts of Ms uaprimmHAn. <SL the hmkI leiufiog^^toi 
Inbodf. wfaidi pMMs throqsk Wisdeai laidtiie islantl 
<^ An^biea* Tbit spad i^eaaiited in mswiy fW^ 
Moante of ^V <2^ ^» and ia^moef^ea^af^ oreif^nb 
4' l^i umt of borisQitfal kngtk la pcofKSliijii •# 
thea^ ascenta wore fiil^iog, tinii doscants Wfne 
d^eraott^^ particttl^y toe vobided pioQiKi$Qg at a^ 
Ofidnita. 

In France, notwithstanding all tha knpravenMila 
WBtkaveBsade in our roads^ we are jtt far &om 
bafiDg seduced the slopes to tba limta now pirch- 
sflolfid to tbe slc^ieain Walm. In ptopox^rnkm tfaa 
j^CQgrefiS of ow trade and ooanuiisMEtuarM^ d(W(iaiida 
a mbce apeedy, aad seewe ODurse of ooauBiiaiaN 
cation, the rapid sippea wbkb are the eYii of maliy 
cf Qw -jpabiic roads^ will doobtle^ be dimlniobed 
W^ 8dM>iid hencefcNrvaid lay down the i^^ulakiopi^ 
not giving^ more than -^ to the most extendadb 
a80iMitSr ^ inooi^ than ^ to ahcat asce^ 

For sci&a time past th^ Boglish engiiieera v^ ara 
^Ei^gad in dkataii^dng tba too xsc^ siopea of tha 
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dd roads, have endeavoured to preserve the same 
d^ree of slope without interruption along the whole 
length of an ascent. However, when die ascent is 
long, it would be advisable to make [levels at cer- 
tain intervals, which would afford resting places for 
horses and beasts of burden. 

Wh^i it is not possible to avoid the ascent 
tod descent of a rapidly-sloping hill, without con- 
siderably increasing the length of the road, the 
sununit of the elevation is lowered by means of cut* 
ting, and ^e materials thus removed are usually em- 
ployed in raising the lower part of the road« In 
districts where there are calcareous hills, the ascents 
and descents may be considerably diminished by 
cutting ; for the material removed will supply lime 
tothewh(de neighbourhood, by which means the 
expense of the operation wjBl be in part, and oftm 
entirely covered, 

In the winter of 1817, when the deamess of pro- 
visions reduced nimibers of unemployed labourers 
tD the lowest degree of misery, many great works of 
the above kind were undertaken : they had the two- 
fold advantage of improving the condition of the 
public roads, and rescuing the poor from the hor- 
rors of fasaine. lliis was turning even adversity to 
good account, in order to secure new and lasting 
sources of comfort and prosperity. 

We will now consider the direction of the roads 
in their horizontal point of view, that is to say with- 
out regard^ to their ascents and descents. Even otrn- 
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QOiii^dered in this way, it will be found that English 
loads present numerous sinuosities, some very de- 
cided, and others gently undulated. Abrupt and 
dangerous turnings disfigure Ihem in many parts. 
Some of these inconveniences may even be attributed 
to the social organization of the British people* 

It is well known that England is divided into 
numerous and extensive landed qstates, the owners 
of which reside upon them during a considerable 
portion of the year., In these country residences 
they exercise almost all judicial and municipal func- 
tions. They thus possess the two-fold influence of 
wealth and magistracy ; and this influence they em- 
ploy to promote their own personal. interests, which 
.are sometimes allowed to interfere with the public 
good. They are doubtless solicitous to keep their 
roads in a state of perfect repair, because their own 
vehicles and those of their tenants mu^t very fre- 
quently pass along them. But the patriotism of these 
individuals rarely induces them to allow the roads to 
be carried through their vast enclosures, and the 
public road frequently takes a considerable turn to 
suit the convenience of some great landed proprietor 
whose fields happen to be situated in the direct line 
along which it would be most advantageous to carry 
the road. For some years past the attention of par- 
liament has been turned to the amendment of the 
inconvenience above alluded to. 

In Older to accelerate and secure the improve-^ 
mants whidi may be effected in the laying out and the 

Vol. I. M 
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gtructute of roacis, the b^&t infonhed iAeil Vrlio htm 
'written oh the subject propose that from tiibe to ibsaid 
surveyors ishould be appoi&ted to Visit tins (Mriildpld 
toads, bnd td determine the intproTianents that tntiy 
be deemed advantageous tt) the publib. These fegU^ 
lations might be sanctioned by tict t)f patiiameiit^ 
and the magisfa^tes might cause them to be etecuted 
by paitoiMal surveyors. 

In France we possess a body of general ihfe^eC* 
toils, who combihihg knowledge With fnde^ndeiUie 
may enable Us to reach, by the opposite extremity, 
that middle course to which the English look forward 
as to the point of perfection, fiot this pulT[)bte it 
W(juld be sufficient to attach to the different territo- 
rial divisions of France, engineers who WoUld Ideii- 
tify" themselves with the interests of the district* 
whose Works might be inthisted to them. In Bobk 
1 we have suggested the means by which these 
objects might be fulfilled. 

We We already observed that the English wtjokl 
dislike to liaVe their foads In all parts perfectly htJ- 
rizontal. ftoads exactly straight. Whatever mi^t be 
theii" aseent and descent, would be still more repUg- 
ilaht to their taste, tt is easy to acfcouni for this 
aversion, Which has not hitherto been shared by the 
freiich. So long aS the WihdiUgS dT a road do hot 
form any very considerable angles With itS <JUktA 
course the straight toad iS Very Uttle shOTter U«lh 
the wmding toad. Consequently the latter obca- 

sloiis only & little extra expehsfe Ibr iH c6ittttue- 



tion and support ; and the traDsports whidi are 
made upon it require onlj^ a trifling addition of tiooie 
luid strength. These little turnings produce aa 
bgieeahle efifect for the sunouxviing soenery ; so tbtt 
the road becomes an ornament to the country^ and 
the country itself is exhil»ted to the best advantage 
to Ibe eye of the traveller, ^rho by the coturse of the 
road is led to those points which command the most 
pleasing prospects. Why should we neglect this 
liKxie of enhltncing the enjoyment of the beauties of 
nature, when in our cities we expend such consi- 
derable sums in futile amus^nents. and in|deasureB 
less pure and positive ? 

We niay add, that by giving a gently windh% 
direction to the roads^ foot passengers, facmemeD, 
tmd travellers in open carriages are rdieved fixaa 
Ui^ &tiguing and tiresome prospect of a course 
whidi seems intenninable. 

Roads and Walks in Pleasure Grounds^ 

In the art of laying out EngUdi pleasure-grounds, 
that is to say^ the art erf augmenting the beauties of 
nature by varied plantations, in onler to impart to 
the &ce erf* the country an air (tf hixuriance, simi^i- 
city^ grace, or grandeur, great iii^)ollance is attached 
to tibie diieotimis given tt> the paths and roads. These, 
by taking easy turns and appat^tly natural anirses. 
altemati^y conceal and unfold the contrast and faar- 
ffiony <tf ^ the beatfti^ presented by a rick aisd 
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grand landscape. In those delightful situations 
where gardens, parks, and woods, neighbouring and 
Temote estates, present such a harmony of effect 
Hiat they seem to form but one vast domain, without 
barriers and without incongruities, care should be 
taken to banish all appearance of forms fixed by the 
oold calculation of the geometrical compass, or of 
c(»istraints imposed by a hand capricious eveii in its 
regularity. 

Iii the laying out of pleasure-grounds the object 
is to bring the traveller to his destination, not by 
the most rapid but by the most pleasing course. 
There should be no appearance of unnatural and 
forced turnings in the road, along which die idle 
spectator strolls for the sake of gentle exercjise 
and agreeable recreation, and not for continued 
fatigue. When we are surrounded by the beautifiil 
scenery of nature, without even taking heed of the 
vague desire we feel to visit the most attractive 
^ spots, our course is not, as it might be supposed, 

arbitrary and entirely capricious. At each new 
point of view some other point generally opens upon 
us, and seems to promise new sensations of a more 
forcible or a more pleasing kind. To this spot our 
imagination prompts us to repair, and thither the 
road or path, skilfully traced out, should conduct 
us. To combine the prospects of an extensive tract 
of country— to^contrive that theyshall by turns excite 
curiosity, and produce on the mind lively or melan- 
choly, imposing or pleasing impressions*— to exer- 
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dse ingenuity in thus creating happy oontrafits,— 
this is the talent of adorning and displaying nature; 
and this talent may» without hesitation, be ranked 
among the fine arts, since it has imagination for its 
means, and ideal beauty for its object 

The EogUsh have not only paths and narrow 
alleys for visiting their parkd and gardens on foot ; — 
the principal parts of their vast possessions are in- 
tersected by roads called walks *, which are suffici- 
ently wide to admit of the passage of horses and 
carriages. These walks are carefully covered with 
sand, or with a mixture ofsand, and gravel Enor- 
mous iron cylinders are frequently rolled over them 
to render them firm and smooth. 

To enjoy these walks and rides in perfection, one 
should visit the country in fine autunm or summer 
weather ; for in Ekigland, even in the fruit season, 
the verdure and flowers retain the freshness of 
spring and the sweetness of their early perfume. 
When, seated in a light elastic open carriage, drawn 
by horses whose swiftness might have been envied 
at the games of Olympus, we drive along, sometimes 
beaeath the shade of thickly-planted trees, and 
sometimes on the brow of a hill, whose declivity, 
gently uniting with the plain, unfolds a magnificent 



* They are also called ride-roads. The English, who go much 
on horseback and in carriages, have a particular verb to express 
this action, namely, to ride. We have no analogous %Grb in 
French. 
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mnpMAeatre of fields, gsrdenft, meadows^ and 
fotestB^-i^and when without feeling our siotion, «6 
are transported to an open spaee smoothed with 
mere art than the Hippodromus ;-^a thousand 
varied and yet harmonious sensations take pos- 
session of the mind ; a feeling of repose in motion, 
and of security in a course in which we se^ t6 be 
removed ftom the earth, produces a thrilling of pure 
delight throughout the whole frame; and at the mo- 
ment when nature smiles with her utmost grace, to 
rouse the soul to enthusiasm ! Well do I eoneeive 
why the wealthy inhabitants of Great Britain should 
hastily desert the gayest and most brilliapt capitals of 
Europe, for the sake of enjoying in silence and tran- 
quillity the innocent and delightftil pleasures which 
await them at home. 

In recalling these^ scenes to my mind, I feel the 
ftill force of their enchantment; and yet, when 
they were present to me, they wanted, in my eyes, 
the charm which the enamoured Rinaldo felt to be 
absent even in the gardens of Armida. This charm 
is the happiness we experience at sight of the 
beauties of our native la:nd, which inmiediately 
arbiise feelings of noble patriotism, and revive the 
sweet recollections of our youthful years. In con- 
templating the sublime landscapes of England and 
Scotland, I could not, therefore, feel that which to 
the ps^triotic inhabitants of those countries must 
constitute their highest attraction. 

The " Jardins'' of DeliUe, in offering to our 



ymf m id» fif % ^ijeiu^hw^ntji of i^ wm\x^ 

mkw^ W4 poor iwitafcioms, Pnr dpqoy^oy^ 

sist94 w pr^fientiog the most tprtuouss rp»ds* w4 ^h^ 

^Qgt PftiflftlUy worked-qp grounds. In »ttP0ipting 
tft produce great egpct? upon Cppfine4 lit^^s^ tbey 
^W prpdBfled notlwg but ndiculpw wicatur§», 

Jn Qiesit Qi^ti^ w^ never seq a stmight aiyenuo 
lofiding frcon the public road to thos^ pretty modest 
re»idei)Qe8 calli^ fotiag§9^ whiph hdd ^ middle rapti^ 
]^Qtw^$^ouF c^umiVr^^ and cfidtmwin Tj^e^e ar(^ 

Qoavi^ue^ Qf tre0S ranged iR )?ig})t liij^s 9s it ^pf^ 
for the purposip pf announcing thejsp pjis^sure-hpus^, 
sr ratber p^«}es, in wbtPh *1I the lujfuriance of 
«rohiteoture and sculpture seems to vie with tUa 
richness of nature hersejf. Instead of endeavouring 
t© display the beauties of art from th(B most distant 
point possible, the Gn#gh endef^vour to conceal 
them. Nothing is more repugnant to English 
taste ih^ thosa long and gloomy avenues which 
exhibit, from the distance of a quarter of a league, 
the front of the building, and the formal plartf ations 
before it; whilst, on either side of these regular 
rows of trees, the eye perceives nothing but fields 
devoid of taste, and exhibiting a spectacle of deso- 
lation and barrenness. The Bn^ish country-resi- 
dence is, on the contrary, approached by a walk 
running between groves and ^carpets of verdure; 
the different parts of the structure are discovered at 
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intervals ; but you do not perceive the whole edifice 
until you arrive at the point v^hence the whole can 
be comprised in a single glance, and which deve- 
lopes just so much of detail as to allow no beauty 
to be diminished or lost by the effect of distance. 

This digression on gaxdeA? and pleasure-grounds 
will doubtless be pardoned. It is proper to com- 
municate to our countrymen, not only that whidi is 
useM, but also that which may contribute to adorn 
the French territory. The land of the fine ,arts 
should exhibit beauty in the cultivation of its fields 
and plantations, as well as in the laying out of the 
public and private roads which intersect, in every 
direction, a country eminently favoured by nature. 
It is not enough that our towns should be the centre 
of talent and taste. Our country, adorned with lux- 
uriant plantations and elegant structures, should 
present, sometimes, boldness and grandeur ; some- 
times, simplicity and grace; thus reflecting the 
varied and true character of a people, who are 
capable of reaching to the highest conceptions of 
science and the arts, without being the less sensible 
to the sweet enjoyments of nature. 
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CHAPTER III. 

On the form of Roads. 

Roads devoted to the public utility, whatever may 
be their degrees of importance, should all be laid out 
on the same principles ; but when considered with 
respect to their width, they presep^t great degrees 
of diflference, to which it is proper to devote atteA* 
tion. 

The narrowest limits which tlje law permits to 
be given to bye-roads are as follows :— foot-path^ 
six leet and a half; horse-roads, eight feet; 
carriage-roads, twenty feet. We have men- 
tioned (Book I. Chap« 2,) the regulations which 
prescribe the enlarging of these roads when ne- 
cessary. Their width may extend to thirty feet. 
The highways may be sixteen feet six inches 
wide in the horse-road; the width of the foot- 
path and ditch together may vary from eight to ten 

I66X. 

It is determined, by Act of Parliament, that the 
width of the turnpike-roads ishall be sixty feet, 
at the approach to populous towns. By some, this 
width has been disapproved of, as being a great 
waste of ground. It has been observed that the 
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weeds which spring up along the sides of these 
wide roads, scatter their seeds over the adjoining 
fields ; and it has been suggested, that in those 
parts of the road ifhicl) prea^fi^ fm excessive degree 
of width, slips of ground on either «ide might be 
sold. The expense of supporting the road would, 
by this means, be diminished, the extent of culti- 
vated land would be increa^, sites would be obc 
tained for building houses for the laboureis, and 
there might be reserved, beyond the limits of the 
road, suffldeat space fqr depositing the matei^ala 
meessary for the rqad work. 

Roads should be widest and most solid in. the 
most ifrequented places; for example, at the ap- 
proaches to the capital and to m^iufaetufing, 
trading, aad sea*port towns. Finally, the rocui 
should in no part be so narrow as to render it di& 
ficult for two vehicles to pass each other, whidi i$ 
still the case in many parts of !^ngland. 

Thei Ehglish roads present, indeed, the most 
striking inequalities in their wifith. In thie neigh- 
bourhood g! the capital, and in the approaches ta 
ttie prinoipal towQB, the roads ^re (in conformity 
with the regulation above mentioned) sixty feet 
in width ; but at a short dist VK^e ftom the principal 
towns, it frequently happens that their dimensions 
are reduced to eighteen feet 3eft)f e the great im^ 
lavements which have reoently beesi made on the 
road firojn London to Hdiyhead, it was in several 



pdits not 80 Emdi u thirtera ftiet w^*, It 
Biu8t» hersvever, be abaerved, tbftt the wQf^«| 
pelioenregulatioBB raspcicting driving, wd tbe cmnt 
that is taken to keep the public tboiQugfafara ^is 
feetly dea,r^ onable the Entgli^, without ine(mveiu<5 
ence, to make their roada mud» naiVQwer tha^ QurSi 
though they maintain a muoh more aetive traffip cm 
thrati. 

We may close our rmjiarks relative to the width 
of roads, by stating that the widening of the narrow 
parts of the roads in Elpgland is a subject to which 
the attention of trustees, and glso of parliament, has 
lately been earnestly directed. In a few years 
hence the public roads in all parts of the thfee 
kingdoms will be sufficiently spacious to affi>rd 
facility to the conveyance pertaining to the most 
extensive trade. 

' The French seem to have Men into a fitidt, the 
reverse of that which the English are now endeavour^ 
ing to correct. Many of our roads are extoemely 
extensive, and in many parts their widA. is out 
c^ all proportion to the traffic which is kept i|p on 
them. It is absurd to allow roads, in the least fre- 
quented districts, to preserve the same dimenfiiioBS 
as those which lead to the capital and great towns. 
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. f WJiea'the priodpftl roads do not evpe?d Wentf ^9»% m wi4ti|» 
i( is obs^rve^ in f)ngl^ad, ttuit the meeting qf vehicles driyipg at a 
rapid r^^e, and the passage of numerous flocks, occasion great 
trouble and delayi and frequently give rise to serious accidents. 
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Many persons, however, regard thid excessive wkitfa 
of (he pubUc roads as a sign, and almost as an em- 
bl^m, of moral and political greatness. They judge of 
empires according to the amplitude of these superb 
and expensive zones, as the vulgar judge of great 
noblemen, according to the breadth and glitter of 
the lace which adorns the liveries of their servants. 
Let us hope that in due time the progress of reason 
will banish these absurd opinions. 

^ Profile of Roads. 

On this subject we will begin by giving a few 
details respecting bye- ways, for which so much still 
remains to be done in'JFranoe. The plan of giving 
to these roads the same degree of elevation, or 
rather the same degree of depression towards each 
of their sides, soon occasions two deep hollows to 
be formed, which get filled up with water ; while a 
third hollow is traced in the middle by the horses* 
feet, by which means there is no dry path left for 
foot-passengers. The idea of making the^e roads 
incline only to one of their sides has, therefore, been 
adopted* By this means the highest side is at all 
times dry and passable to foot-tfavellers. This 
plan has also the advantage of rendering the ruts 
less inconvenient. Bye-ways from ten to twelve feet 
in width, which have been made to slope in this 
manner, have been found to be sensibly improved. 
If» during the winter, water is likely to descend 
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upon the road from its upper' edge, to prevent 
inundation, it is necessary to dig a narrow datch 
along this edge. In certain cases, when th6 road is 
made, a lateral slope may be given to it, which 
t)irows off the water on the side whence the spring^ 
issue. The same ditch then serves for carrying off 
the spring-water and the rain-water. 

Profile of Highways. 

In England, very few of the] highways have only 
a single lateral slope. Some have two slopes, 
which descend. from the sides 'to the middle, like 
the gutters of many of our streets. The greater 
number, however, rise in the middle and fall on 
each side. 

The latter form is particularly remarkable in the 
old roads, whose great convexity renders carriages 
very liable to overturn. The inconvenience of this 
form was not so sensibly felt in those times when 
wheeled vehicles proceeded at a very slow rate; 
but it has become more and more serious in pro- 
portion as the rapidity of conveyance has been 
increased. The natural progress of trade, and of 
social communication, has, therefore, proved the ne- 
cessity of diminishing the convexity of roads. 

Advantage is now taken of the lessons of experi- 
ence ; but still much remains to be done, even in 
those parts, where, for a length of time, the interests 
of trade have most loudly called for this important 
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improvement. In the neighbouthood of Lbndmi, 
that is to say^ in the centte cf the most active 
traffic, the roads are 6o convex, that darriages ate 
Obliged to drive along a dangehDus slope^ unlesi 
Ihey ure mbte to keep quite in the iniddUe df the 
l^oadi This is greatly owing to the bbd plan txi 
which the roads are repaired. J^omidUS quafiti<- 
ties of gravel or stones are laid down in the middle. 
As it is known that these materials, owing to. 
their spherical form, can never completely agglo- 
merate and form a solid body, it is supposed thlEit 
ctiough will always fall towards .the sides, by 
yielding to the plressure of the Wheels. We shall 
}»*esetitly see that this iti0onvetiience is remedied 
by tiie tiew modes of cJonstructirig ihd repdiririg 
roads. 

It is obsefved in Englcmd, in favour of those 
ftihds which are perfectly level arid slightly convex, 
\hat Ihey retain mudi less water thah thstt whidi 
lodges iti ^e least ruts of the convex roads. It is, 
indeed, easy to eoncelVe, that no lateral slope can 
be so great as to dislodge the watet ftom these 
tuts, and ciarry it completely to the lower sides of 
the tOad. 

AcconliDg to £dg^iVfHtii» who bus derdtcd conackrablfe «Ue»^ 
tion to the works oi the public roadsj a new ttasd thouM never 
have a greater curve thaa that which is necessary to prevent it 
becoming concave before it has been used so long as to require a 
«ipt)ly t)f fiiBsh material. Mr. Telford, in thd t^dtks which lie 
1i«i nirectted, Mid which Mider the ro*d twoi Ldndofi %9 Dublm 



A model Sti iU kind, has {iven (br the traiitveirSAl inclitiatioii, too 
more than thftt which is. produced by a rise of eight inches 
in a width of thirty-three feet. According to Mh M^Adam, 
the engineer, who has introduced the new mode for repairing 
roads in England, it is sufficient to liiake a fall of three 
inches, oil eath side d a road of thiny-thre^ ftet iti #idtii.-ii<ii. 
£xt)jerifekii:e, ke ^yl, provei that this slo^ j^iighl as it !s» is 
i^Uffidisnt for canning off the water* and keeping tht i-oad con- 
stantly drys 

> 

From these details, it will be seen that the 
English engineers have given to the roads consi- 
derably less curve than is made by the French 
engineers. This jdan is attended with great ad- 
vantage to carriages ; for when they proceed along 
a road that is not yery convex, their wheels on both 
sides are almost always equally raised^ Hoads of 
a slight degree of convexity are also most agree- 
able to the traveller, as is evident from the fatigue 
that is experienced in driving for any length of 
time in a carriage along the side of a very convex 
road ; particularly if one happens not to be seated 
in oaQ of the lower comers of the carriage. 

As we have above observed, roads of a concave 
form are also made in England; Uiat is to say, 
roads which are less elevated in the middle than 
at the sides. Two roads of this kind, one of which 
p&sees througjh Mersfaami, and the other situated at 
a short distance from that place, are sttid to keep 
better in repair than any other roads iii. the neigh- 
bourhood. Mr. Wilkes has made a craoave road 
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at Bredon^ which, it is afi&rmed, keeps in perfectly 
gocxi condition. (See Mr. Beatson's work on 
Landed Property.) 

There are roads made with longitudinal slopes, 
in such a manner, that their profile mass maybe 
perfectly horizontal. The advantages of this plan 
are :— 1st, the inclination of the plane along whidi 
carriages pass is a minimum, as well as the fatigue 
of horses ascending, and the danger of horses 
descending ; 2d, when the road is horizontal in the 
direction of its breadth, the wheels on both sides 
equally support the weight of the carriage, and the 
axle-trees, naves, and spokes, sustain less wear 
and tear. 

The only difl&culty that can arise from this plan, 
}f the road be rectilinear, consists in making at 
intervals, transversal conduits*, which may not 
occasion too great a degree of jolting to wheeled 
vehicles. If thd road be made to turn, the waters, 
in their natural course, will descend from the 
middle to the sides* 

There are cases in which the plan of single trans- 
versal slopes, which have already been described 



♦ To avoid the jolting occasioned by these conduits, it has been 
proposed to make, at certain intervals, transversal drains under 
those parts of the road, where the longitudinal slope is consider- 
able. See the Report laid before the House of Commons, by the 
Road Committee, in 1 808. 
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in the alrticleon by-roads, may be adopted on 
highways. Mr. Edgeworth, who recommends this 
pilan, suggests,' that a road traced along the side of 
a' hill should receive a lateral slope, in a direction 
contrary to the slope of the hill. This plan would, 
particularly in turnings, greatly tend to obviate the 
risk of carriages in descending, being dragged by 
their, weight, by their tangential force, or by the 
impetus of the horses, down the precipice on that 
side of the road which looks towards the lower part 
of the hill along which the road is traced. This 
side of the road, more elevated than the other, with- 
out any transversal slope, and firmly covered with 
stones, should be chosen by carriages ascending ; 
while the inner side, presenting a counter slope, 
and not coyered with stones, would acquire a degree 
of looseness very favourable to the draught of 
v^cles descending loaded. Finally, a foot-path^ 
raised against the upper edge of the road^ would 
serve as a barrier, and ensure the safety of tra- 
vellers. 

The counter slopes, which have just been de* 
scribed, are included in the regulations which were 
adopted respecting the road works in the county of 
Selkirk, in Scotland*. In these roads, the counter 
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♦ These regulations were drawn up by Mr. Alexander Mel- 
Tille, formerly supierintend'ent of the roads in Selkirkshire. 
Vol. I. N 
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slope is dqual to a twenty-fourth part of the Width 
of the road.' 

'' This plan," says a Parliamentary Report in 
which an aooount is given of the good effects it has 
produced, *' precludes the formation of ice on the 
public way ; by assisting the current of fair, it also 
prevents these roads from being'obstructed by the 
accumulation of sjnow. Besides these adtantageii 
the system afibrds a greater security ih passing by 
the sides of precipices.'' 

This plan might be advantageously Adopted in 
out departments of the Alps, the Pyrenees, 
Jura, #*c, 

The same regulations direct that a ridge of earth» 
;nearly three feet in height, shall invariably be 
raised along the edge of the road. This is the 
tnost sure and economical means of preventing 
otrriages, travellers, and horses, from falling doWn 
AangerOtts declivities. 

V 

• / 

I 

Foot Paths of Roads. 

England is now of all countries that in which 
people travel least on foot ; and yei, of aU modeto 
iiatKms^ it is that in which most has been dotie id 
secure the comfort and convenience of foot-travel- 
lers. The smooth and well-beaten sufl^e of the 
public roads in England, renders them in general 
not less pleasant than eKsy for walking in all tbilr 
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{iatts. HoWeveir, td spard foGt-ttavellers the trdiibk 
and fatigue of confitantly standing aside to avoid 
coming in contact with wheeled v^cles, eate hai 
been taken to raise foot-paths ^ along the sides of 
most high roads, and particularly those in the 
neighbourhood of cities and towng. Strong posts» 
painted foi" the sake of preservation, are fixed tip 
by the side of these foot-paths to prevent coaches 
and horses from encroaching on them. Driv^rf 
detected in the commission of this oflfence on turn- 
pike-roads, would be subject to a very heavy pe- 
nalty. It is curious that the same penalty is not 
extended to the conmiission of the same offence on 
open roads. 

It would be easy to make foot-paths on many of 
our roads in France, which are much larger than is 
necessary for the passage of wheeled vehicles. Such 
an improvement would be eminently useful to the 
peasant, the mechanic, the soldier, and the poor tra- 
veller ; and would call for sentiments of gratitude 
towards the legislature and the government f . May 
the prospect of augmenting the comforts of the 



* These foot-paths are from three to ten feet in width. They 
rise to the height of one foot above the horse-road, and in some 
few instances, even more. 

tThe Romans carried still farther their attention to the con« 
venience and comfort of travellers. At certain distances along 
the Roman roads there were benches on which the foot-passenger 
might sit down and rest, stones to assist the horsemen to mount> 
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lower classes induce the ministry and the govem<' 
ni^t to unite in voting and executing a measure 
which would be so highly useful and popular ! 



and fountains for slaking the thirst of men, horses, 8fC* At present, 
e^en in our public promenades and royal gardens, the benches 
are being removed^ and inferior officers blush not to deprive the 
pufa^lic of these resting-places, in order that the chairs which they 
permit to be brought to these stations may be let at higher 
prices. 
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CHAPTER IV. 

* * ^ 

Constmction of Roads. 

During my travels in England^ I everywhere ad- 
mired the superior excellence of the roads^ as com- 
pared with the generality of our own. Is this 
superiority to be attributed to Nature or to Art I 
Undoubtedly Nature ha$, in this respect, done 
much in favour of Great Britain. The soil of most 
x>f the counties produces materials well adapted to 
the construction of roads. The ground over which 

4 

the roads are traced is, in many parts, naturally 
very firm, from being composed. of a mixture of 
sand, gravel, and flint, which, at the same time^ 
enables the water to filter easily through it, and 
thus leaves the road dry, almost immediately after 
rain. The climate of England too, though habi* 
tually damp, is not subject to those heavy torrents 
of rain which occasion such a rapid destruction of 
the rpads in more southern countries* 

These causes, however, are not si^ciejit to 
account for the excellence of the roads in Great^ 
Britaiu ; for, in many parts of the North of Eng- 
land, and in Wales, where heavy rains are firequejit, 
and where the waters run in rapid torrents, public 

roads have been constructed of a perfectly good 
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quality. Indeed, even on marshy and dayey soils, 
roads have been formed remarkable for their so- 
lidity, durability, and dryness. 

One circumstanpe whiqh clearly, proves, in oppo- 
sition to the generally-received opinion, that the 
superiority of the Ekiglish roads is not to be attri- 
buted to the excellence of the materials used in 
making them, is, that they are to be found in equal 
perfection, even when materials of the most diflferent 
nature are employed. In soime counties, as for 
instance, in Essex, Sussex, Shropshire, and Staf- 
ferdshire, they make use of flints mixed with saad. 
In Somersetshire, Gloucestershire, and Wiltshire, 
limestone is chi^y used. This substance cer- 
tainly ofibrs but little resistance; yet when properly 
prepared and well laid down, it produces a compact' 
and solid road, and binds more readily than any 
ether material Its only defect, therefore, is its 
want of durability. 

It is very remarkable that the great high roads 
which run into London, and which from thdr beauty 
Me the admiration of foreigners, are formed of the 
mbst defective materials, and on this account are, 
perhaps, the worst roads in all England. Thie 
defect is rendered stffl mora serious from the Tm- 
A&ane traffic carried ga iq>eii these roads. 

They are formed of A' kind pf ^avel, composed 
efargil (clay) and smail round flints. TheBpherioal 
form of these ffints pirevents them &om uniting like 
bidfisil Btonea^ -the> dat surfaces of wtiiel wm^ 
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togfttiitr and pTOduos, by tha very praisure erf th« 
wb«iJ8, A 0Qmp«et naaci which beoomos daily mow 
mid mor9 loUd. 

The ftjoe^/stm of eome absuid laws and ftigula« 
tioRB nmd^m it impossible to supply the roswJs ia 
tlio pei^^bourhood of Lomlim with good mftteriek« 
whiob might easily be fonrarded by the Thaiiies» 
or by the numerous eanala whidi ooayerge towaida 
the ca^pital*. 

Experience bai proved, that to form roada pS 
grnyel mixed with earth, operates greatly agaiast 
th^ solidity f. Consequently, before the gravel 
is laid down, care is taken to wash it well^ or to 



^F"»^W»*^^y^^^ft— ^^ I > m '^m^^mmi^mmmmmmma^^mmiam^ y.^ m ■ wn — aF<fc— — ^— ^wpii^y^— ^^^^^i^^^— ii»^>^^«^pfcM^i^i^ 

V * Mr. M'Adam recommended Ibat some facility should be 
^rded tQ thfl imporUdon of chippings of granite from tk» 
Guarries of QorQwalli Guerns^^i and Scotli^n^f , {le i^«o sug«» 
gested that the shingles thrown by the sea on the coasts of Elssex^ 
Kent, and Sussex, should be brought to London by the Thmmes*- 
Tbe4« ihipgles, whe^ broken, would form fixerileol roads, 

. t On Hm point (as It is remarked \n a Report of the GoraipisMf 
s)pner8 appointed to direct and execute the worlds of ^he r^M 
froin London to Publin,) all persons acquainted with the coi^^^ 
strucdon of toads are. unanimous. The Commissioners, how« 
QVffjr q^rvc), (Bep, p, 100) that many surveyovs adheriBg tq old 
€pnion9« suppose (h9t the eajrth wiU cement the atones, Tliey 
conceive that a compound of materia^, partly hard and partly 
soft, is better calculated to resist the pressure and friedon of 
heavy wheels, than a qmt comisttDg tadrely of hard materials. ^ 
This is im absurd prejudice which prevents the traQc of the roads 
from becoming so acdve as it might be. Gravel mixed with 
e§ftk Is always damp and soft, except during a few days of the ' 
ynilf i aaili i|^ thi| lyttf of )»iiBidity« by l^e fionstani pitssure •f 
t^fl wheels, ji( br^)l9 a« fwt 99 ftPHOI brc;^ IP » PPtM^n m% > 
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sift It Eyen then, it is observed^ that the small 
quantity of earth which acflieres to ^the pebbles in 
the gravel, is very prejudicial. This :circtBnstance 
is particularly . remarkable when the gravel, after 
being taken from the pit, is not left for a sufficient 
tiiiie to .dry in the q)en air. The dayey «arth 
which it stiU contains, is converted, by the efibct of 
the rain, into a mass of thick ^and heavy mud, 
which it is necessary to clear away; and this 
operation, which i§ very expensive, might be 
avoided, by bestowing due atteption to the first 
construction of the road. This negligence, and that 
of not breaking the ^tones of too large a size, 
which are mingled with the gravel that is extracted 
from the bed of the Thames, have hitherto rendered 
the roads in the neighbourhood of London, as we 
have before observed, infinitely inferior to those in 
many other pjarts of England. 

Experience demonstrates, that by the judicious 
employment of ^ven gravel of thQ worst kind, a 
good road may be made. The Reading road in 
Berkshire has been rendered perfectly smooth, 
firm, and level, by the use of still worse gravel 
than that which is found in the neighbourhood of 
the capital. The wheels never make ruts on this 
road at any time or in any season.. 

The roads in the neighbourhood of London being 
extremely smooth, the traveller, in driving; along 
them, free of all^ inconvenience from jolting; con- 
cludes without fiu^theresaminationv that they are ik 
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ike best f)0S8ible conditicoi ; but, drivers and post- 
mastiers form a different opinion of them. These 
roads have the fault of being extremely sc^, par- 
ticularly first after their construction and repair. 
For this reason the stage coaches, ^c, must be 
(kawn by horses of very superior strength, to enable 
them to proceed as rapidly as they do at a greats 
distiance from the capital. Notwithstanding their 
superior stirength, the fatigue endured by these poor 
animals is so excessive, that they are rendered 
Useless in the short space of three years ! The 
foreigner justly admires the beauty of the horses 
attached to the public vehicles in the neighbourhood 
of London ) but he is far from isuspecting that the- 
choice of these animals is occasioned by the very 
defects of the road which is so magnificent ici ap- 
pearance, and so pleasant to the traveller. 

In those parts of Great Britain where the ma- 
teiials employed In making and repairing the roads 
are of good quality^ there are essential difierences 
in the manner of uniting i^em. Thus in Scotland, 
where in all parts of the country the matenals for 
road^making are abundant and cheap, many of 
tte roads are rough, loose, and extremely expensive 

« 

in their construction, because the materials are not 
used in a proper manner. 

Mr. M*Adam, one of the engineers who has' 
most materi^y contributed to the improvement of 
the- roads in England, and- who has furnished us 
with many of the facts contained in this chapter 



9aA tKe euoGQ^ing c^e, hftS proved, by the vmt^A 
M^uted under hisi dir^on. tb»t dH read? «i»y be 
iQftde to retem an equal degKe of smoQtfaoQss iu4 
wiidity, during pJI swaonii of th© y©ar*, Tlw 
method introduced by Mr, M'Adam e^sur^ tht 
good Qondition of the roads as long as they exist. 
The only question that can possibly arisOt wiU 
relate to the expense or durability of the nqiaterials 
employed, and not to the exoelleno^ of the road 
itmlf. 

The plan adopted by Mr, M' Adam, first in the 
neighbourhood of Bristol, thbn in the adjoining 
oounties, and by degrees in all parts of England, 
has been completely successful. Roads repaired 
on this plan have been found to be so superior to 
all others, that by way of distinction, they havQ 



* When Mr. M* Adam returDe4 from America in 1783, the 
works on the high roads of Scotland were proceeding. (nTbe 
tnnipiko-act relative to Scotland ^xist^d for nearly twenty years.). 
He then came to England and wi^ appointed a commissioner of 
roads at Bristol. He became an engineer, and set about improving 
the public roads in the neighbourhood of that city. He com* 
menced bi^ labours in the year 18l6| i^pd they yr^re ofownod with 
the ipost complete success. During the sps^ce of three years h^ 
repaired l60 miles of roads near Bristol ; yet the floating debt, 
oontracted by the trustees of these, roads, which exceeded 1,400IL 
was liquidated ; a considerable portioii of the prificipal debt w»f^ 
reiin|)ursed ; and 2,790/. were lodged in the hands of the treasurer. 
Such were the effects of three years* good' management on a 
portion of road which, during the twenty years it had been under 
t)^e control Qf tru|t0et, had iq^f^ed iti 4eM to A^fiQQl (S^ . 
Report 9f the Committee of ISl^^i pp/l § and 19t) 



f^oeivad tha nttn^ df 4ba invwitor To Mimitt^f 
mbfe a rbad^ is to repair and improve it aoocunding; 
to Mr. M* Adam's method. 

Why shoiild not we adopt this plan on almost all' 
the roads in France? 

M' Alum's plan consists' in breaking into small pieces the 
stones which ^ve employed in constructing and repairing the 
roi^ds. This operation is performed by women and children, who 
sit down and bre^k the stones with small hammers. No fragment of 
Stone measuring more than an inch long^udinallyi or weighing 
i^ore than six ounces, is }aid down on the^road*. For ensuring 
th^. observance of this rule, the people who break the stones 
s^re fmmished with sieves m^de of iron with circular holes^ similar 
tp those used by shot manufacturers for ascertaining the calibre 
of bullets. £very piece of stone that will Qot pass through this 
sieve is laid asido* Besides this instrument, Mr. M'Adam fur« 
niches all the overseers of the work with a balapce and a weight 
l^r weighing two or three of the largest fragments of each heap 
of broken stones* to i^soertain that noiie. exc^^ the specified 
weight. 

In order to eoDstruct or repair a road, says thejnveptor pf the 
plfE which we ^re now describing, a Uy^r of solid materials 
of ten inches in thickness, \^ sufiScient. This road will b^ ' 
capable of bearing all sorts pf lo^dfi, whether (he soil over 
which it is made be firoi Pr i^Qt. Mr. M'Adam evep p(£-* 
&rs sk soil consisting of a mixture of l^ard and soft ni^terials to a 



* In Sweden, where the roads are very fine, they are Aiade of 
granite broken into fragment|| none of which exceed the size 
limited by Mr. M'Adam. EdgeWorth proposes, that Uli the 
pie^s of stone should pass tiifopgh a circular calibra of ao Iq^^^ 
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p^rfedtly hard soil. He observes^ that on the former, the roads 
are least liable to wear ; because they rest on an elastic bed which, 
yields to very* heavy pressure, and deadens viole^t shocks. On 
the same principle, an anvil laid on a block of wood^ will last 
longer than if laid on a stone. 

The following very remarkable example of this difference may 
be mentioned. The road from Bridgewater to Cross is partly 
made over a moveable morass, so that when travelling along it in 
a coach, one may see the water, trembling in the ditches on each 
side. After a slight frost, the quivering of the water, occasioned by , 
the motion of the vehicles on the road, is so violent as to break the 
ice that is formed on the surface of the ditches. Adjoining the 
portion of the road made upon this marshy ground, is another 
part made on a bottom of calcareous stone. The expense of 
keeping in repair these two parts of the road is in the proportion 
of five to seven, though that part which is carried over the hard 

soil lies higher than the others. 

• • • 

Even in making roads on a marshy soil, Mr. M'Adam does 
not recommend the use of fragments of stone weighing more 
than six ounces, without on that account rendering the road 
any thicker. He affirms that it will not sink into the soft 
soil, because, says he, the elements of which the road is composed 
unite together, and form a great, compact, and solid mass, which 
has no tendency to sink in one part more than in another. The 
thickness of the bed of materials, which he would then propose to 
lay down, would vary only firom seven to ten inches. Accoiding 
to Mr. M'Adam, five tons of broken stones laid in this way, on a 
marshy bottom, make as good a road as seven tons of stones 
laid on a very hard bottom. Unfortunately, experience, instead 
of confirming this specious theory, has served only to prove 
its error. 

The most distinguished engineers in Great 
Britain^ have eagerly ado|)t€d Mr. M' Adam's ge- 
neral plans ; though they do not concur with' 
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bdievii^ . that the practice, hitherto observed, of 
laying down abed of flat stones or faggots of wood, 
may be dispensed with. 

In repairing some parts of the road leading to. 
Ireland, in pla^s remote from quarries ., of hard 
stpne, Mr. Telford has introduced a plan by, which 
all the^ gravel that can be procured may be rendered 
usefuly and which gives the utmost solidity to those 
parts of the road which are most frequented. The 
following table shews the place occupied by each 
lower layer, and by each fraction of the upper 
layer. The width of the road is 



fhlcknett 
of the 
laiycn. 


SliUngs 
• oT 


SmaU 

StOMl. 


LlTM 

Qnwtl RtaMh 
Inlikeii. 


GxaviaStaim, 
Inoken. 


Snaall 
Gvavel 
Stones. 


Sifting* 

of 
OnvcL 


S inches. 


8 feet. 


4 feet. 


8feet. 


8 feet. 


4 feet. 

ft 


3 feet. 


8 inches. 


• 

Layer of Lime. . 


6 inches. 


Layer of GiaveL . 


6 inches. 

* 


Layer of T<inie. 




Clay serving as a foundation for the Road. 



In places where the foundaticm of the road is not 
very firm, Mr. Telford deposits a first layer consists 
ing of stones placed closely together, their broad- 
est side measuring nearly five inches, being laid 
downwards. Above this layer is pl^^d, ^i«:Qrding 
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tts the nature of the situation may require, cdtlier 
wall washed gravel, or stone broken into fragteentg. 
A secx>nd layer, nearly six inches in thickness^ ib 
ft>iined in the same way. 

In tome parts of Wales^ seofiaei procured tt&a the 
i^imaces of iron foundries, ^., and ais^ea, obtidndd 
fr^m the stoves of steatn-engines^ are us^d instead 
of gravel and fragments d stone. t*heSe calciaed 
materials form roads no less firm than durable. 

In dertain parts of England suid Ireland, , where 
there is a want d[ good materiisQs for road^m^ng, 
clay baked like brick, and ai^rwards bitd^en into 
fragments, is employed for that purpose. But this 
eugt6ni must necessarily become more and more 
rare. In a country where fUel is exceedingly ex- 
pensive. 

it is of the utmost importance to raise the ground 
over which the road is laid, in places which are sub- 
ject to inundations or great damps. The English 
have executed severed works of this kind, whidl are 
well worthy of attention. For example, the HoUoway 
road has been raised between six feet and a half 
and ten feet over a length of about six miles. This 
work, vast as it is, was executed by a trust* 

In laying out roads on marshy or soil ground, it 
is necessary to adopt every possible means of 
draining them, by digging deep ditches on both 
sides, in a direction parallel with the road. At 
least cme year should be suffered to elapse, to afford 
these 4itohe« tiittd to produce their due ^fect/before 
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the road-works are oxnmenoed. If the foundatioii 
be Very marshy it will sink considerably by the 
'draining ; and this sinking will be more or less in 
different places^ according to the nature of the soil, 
4lnd the depth of the marsh. The cavities knd hol»- 
iows are filled up ; and as much turf as can be pro^ 
,eured in the neighbourhood is laid down over the 
foundation thus prepared. The horse-road is co- 
vered with a layer of sand, or any other similar 
material, through whidi water may pass. This 
J&yer, which is from ten to twelve inches in 
tUdmess, is pressed down With the roUer^ and 
the road is thus finished^ If the grdund be not at 
first sufficiently hard to bear the weight of horses, 
men are employed to drag the rolteri 

Mr. Patterson recommends that the following 
method should be observed in laying out a road on 
a very damp soil, or in a situation where the ground 
is liable to be inundated by springs. A ditch 
should be dug, as narrowas possible, and from 
two to three feet in depth, running along the - 
middle of the road. This ditch should be filled 
with stones up to a level with the surface of 
the road ; the stones at the bottoin being about 
six inches in diameter. From this principal 
drain there should branch out, at intervals, subter- 
raneous drains, constructed in a similar way, to 
carry off the water into the ditches at the sides of 
the road. 

In some places the subterraneous aqueducts for 
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keeping the roads dry are made in the following 
manner : — after digging • to the deptii of from 
four to eight feet, a layer of faggots of bram- 
bles, two feet in thickness, is placed at the bottom 
of the hollow ; above this is laid stubble or turf, 
and the whole is covered over with a layer df earth. 
These aqueducts are nearly three feet in . width, 
and they last for the space of twenty*five years. 

In some parts of England, when a road is made 
uppn a marshy soil, it is customary toplant brandies 
of willow closely together, between the ditches and 
the road, in order to strragthen it in those parts, 
and to prevent carriages, 8gc.y from overturning into 
the ditches. This plan perfectly answers the pur- 
pose for which it is intended. 
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CHAPTER V. . 

« 

Repair of Roads. 

In the preceding chapter we have shewn that the 
roads of Great Britain do not owe the high reputa^ 
tion they have so long enjoyed, to any qualities of 
soil or climate favourable to their preservation ; for 
in those parts of Great Britain where the soil is least 
advantageous, and where the intemperance of the 
season is most severe, the roads are in as good 
conditions as in places where nature has been 
lavish of her gifts. The quality of naaterials, though 
doubtless an important point, is not the essential 
cause of the superiority of the public roads in 
Great Britain ; for even in places where the traveller 
is most struck with this superiority, the materials 
are least suitable for the construction of good 
roads. 

Surely it will not be said that England possesses 
materials preferable to those of any other country 
for constructing edifices, ships, carriages; and ma- 
chines, and yet in England all these things present 
an appearance o^ newness, neatness, and even 
beauty, which is only observable in a partial 
degree, and among a very few of the other nations 
of Europe. It is with works of every kind as with 

Vol. I. Q 
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the roads in England ; the constant appearance of 
perfection which they exhibit must be attributed to 
the unremitting attention which is bestowed on their 
repair. 

On this point a great question of public and do- 
mestic economy presents itself« Is it advantageous 
either to the state or to private individuals, for the 
preservation dT objects of any kind, to adopt the 
method dP making ccmsiderable repairs at long 
intervals ? Is it, on the contrary, better not lo wait 
until decay be far advanced, but to repair daily the 
injury occasioned by the perpetually destroying 
band of time ? 

Independently of every bther consideration, it 
appears to me possible to prove, by mere calcula- 
tion, that in the long run, the plan of constant and 
careful repair costs less than the plan of vast re- 
pairs, executed on works which have long since 
been rendered imperfect, either by use or by the 
natural efiect of time. 

It is remaikable that the most econonncal nations, 
and those who best understand their pecuniary 
interests-^for example, the Dutch, the Swiss, and 
the English, adopt, with universal accord, the plan 
of keeping up constant repairs *. On the contrary, 
people who are less calculating and provident, as. 



* Ih the two first parts of the present work, entitled MiHtary 
Power and Naval Power, and in the memorial on the Progress of 
Naval Architecture in England, published by the Royal Society of 
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jfor instance, the Italians, Portuguese^ Spaniards, 
#•(?., usually wait until a thing is gone to ruin before 
they set about repairing it. In different parts of 
France, according to thecharacter of the inhabitants^ 
and the degree of advancement they have made in 
industry or domestic economy, we may observe 
di£^ences analogous to those whidi we have just 
pointed out as existing in the several nations of 
Europe* 

In addition to these general considerations, it 
may be remarked, where the plan of constant repair 
is adopted, all buildings, public works, and ma* 
chines present an appearance of freshness and soli** 
dity, which bears evidence of the wealth, regularity^ 
and prudence of private individuals and' the 
government. 

When, in my travels in England, I visited those 
places in whidi the coal smoke does not bladcen the 
walls so as to give them very soon the semblance of 
age, I was always deceived by appearances. The 
exterior of the buildings seemed so perfect and so 
seldom exhibited those traces of decay which^ in 
all other countries, reveal the old age of structures^ 
that I fancied all the edifices I saw had been recently 
built ; and I was not a little surprised when I came 
to be informed of their real age. 



London^ I have endeavoured to show that the plan of constant 
repair, adopted with respect to military structures, arms, and 
•hips, is to be preferred for the sake of utility aud economy. 

02 
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It must be acknowledged that this careful system 
of repair does not produce, in the architecture of a 
nation, those picturesque effects which a lover of 
the fine arts admires in the partial decay of build- 
ings and public monuments. In England, the works 
of nature and art are kept perfectly distinct from 
each other. Thus vegetation, which is so luxuriant 
in the fields, ^c, is rigidly proscribed on the walls, 
on the roofs, and even round the windows of Gothic 
edifices. Excepting a few remnants of churches 
and monasteries, the last vestiges of a faith which 
has been abolished for three centuries, there are in 
England scarcely any ruins, save artificial ones, 
raised on well mowed lawns or carefully sanded 
terraces. These tottering structures are erected 
with no less solidity than a family mansion ; and no 
less attention is devoted to their repair than to their 
construction. The spectator need feel no appre- 
hension on the score of these ruins ; he may be 
assured that they will always present the appear- 
ance of decay in the same degree. 

But however amusing it may be to contemplate 
this perpetual conflict between the attacks of time 
and the resistance of man, it is still more interesting 
and important to observe, that in Great Britain, 
buildings, machines, and instruments of every kind, 
are kept in so perfect a condition, as to be at all 
times fit to answer the purposes for which they 
were originally created. Thus it is, that throughout 
all England, with the exception of a few districts, 
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.where great obstacles are to be surmounted, the 
roads are now kept constantly smooth and firm. 
Hence arise a saving of expense and a degree of 
regularity, which are very advantageous to trade 
and to the public service. The smallest possible 
number of horses, drivers, and carriages, suffice for 
the conveyance of travellers, ^c, and this very 
economy, by the facilities and advantages it pre- 
sents, serves to augment die traffic on the public 
roads. 

Independently of the great annual repairs for re- 
newing the materials when worn out by friction, 
and for elevating the road when it sinks by pressure, 
the roads in England receive continual attention 
from workmen who are kept constantly employed 
at difierent parts of them. In winter, when the 
rains and fogs convert tiie pulverized materials 
into a thick and heavy mud, this mud, after being 
scraped from the middle of the road, is heaped up 
along the sides and afterwards carried away. It is 
, often used for manuring the neighbouring fields. 
New materials are not laid down on the road, nor 
.are the ruts which may begin to appear filled up, 
until after the dust and mud have been carefully 
removed*. . 

During a great part of the year the damp climate 



*^ The mending of the road should take place immediately aHer 
the removal of the mud, and while the ground is still impregnated 
v^itb water. 
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of Great Britain keeps the roads in a state of hunu- 
dity which operates very much against their preser- 
vation. We mentioned in the preceding bode, that 
the law has provided measures for removing from 
the sides of the public roads, the trees which may 
intercept the rays of the sun, or impede the free 
current of air, so useful for drying the roads in 
damp weather, and sweeping away their dust in 
time of drought. 

Though a degree of damp merely sufficient to 
form slimy mud, and to soften the solid substances 
which lie beneath this mud, is found to injure 
the roads, and to impede the rapid passage of 
wheeled vehicles ; yet, on the other hand, an abun- 
dant supply of water produced by heavy rain, or by 
artificial means, is considered to be useful, not only 
as affording facility to driving, but as tending to .pre- 
serve the road. When the road is thoroughly 
washed, the mud is carried off in winter, and the 
dust in summer. At the expiration of a few hours, 
even after a succession of rain, the road is found to 
be dry and perffectly firm. 

Some roads are irrigated during summer, for the 
purpose of laying the dust with which they are 
covered, and which would become mud in rainy 
weather. It has been proposed to adopt the same 
method after frosts, and when the atmosphere is 
•impregnated with damp. When the substance;s 
pulverized by friction have been thus moistened, it 
is very easy to sweep or scrape away the fluid mud 



I 

I 
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that has been formed, and which has not a run off 
of itself. 

Hitherto the English have by no means pursued 
the best methods for keeping their roads in good 
condition. They have, in consequence, found it 
necessary to expend, enormous sums of money *. 
But by means of these sacrifices* the object they 
were intended to fulfil has been effected, though by 
following imperfect methods. 

To afford an idea of these expenses, it will be 



* Some idea of the amount of the money expended in this way 
may be formed from the following particulars, furnished by Mr* 
Walker, the engineer of the Commercial Road, which leads from 
the City of London to the East and West India Docks* (See thd 
Report on Roads, made by the Committee of the House of Com-^ 
mons^ in 1818.) '^ On examining the turnpike-roads in the vici« 
nity of London," says Mr. Walker, " I found that the materials 
employed in repaifing them seldom remain on the ground more 
than a month or six weeks in winter, before they are reduced to 
powder, and then swept from the road. In summer, fresh gravel 
is laid down on the middle of the road, and then dispersed over the 
sides. This very well answers the purpose of preserving the roads 
until the rains of winter convert this pulverized gravel into a kind 
of mud, which is speedily transformed into an imperfect fluid, and 
is scraped away. It is necessary that this work should be con- 
tinually repeated, so that carts bearing loads ot eight or ten tons 
n^ay not pass dver substances which are incapable of bearing such 
a weight. If this method be not adopted, brick, and even the 
hardest stones would soon be reduced to powder.^ It is not 
surprising to find," adds Mr. Walker, ** that the annual repair of 
the roads in the neighbourhood of London cost nearly 1 ,000/. per 
mile. The road managed by Highgate trusts, which is twenty 
miles long, I'equires, to keep it in good condition, an annual sup- 
f\y of 10^1 loads of materia^ ^t six sbillitigs per Igad. 
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oDly necessary to present an account of the annual 
revenue and debt of each trust in a road of upwards 
of 150 miles long. The amount of the debts' will 
shew that the revenue, enormous as it is> is not suf- 
ficientto cover the repairing expenses. (See 6th 
Report of the Commissioners of the Road from 
London to Holyhead, made in the year 1819. — 
Appendix, p, 132.) 



• TRUSTS. 


AfUes 

on . 

post 
roads. 


Number 

of miles 

in each 

trust. 


Debt. 


interest. 


Tolli. 


Neat 

revenue 

per 

mile. 


U Shrewsbury District of Watllns 
^. Wellington do. and its branches 

3. ShUfnall d6. and iu branches., . . 

4. WoWerhampton and its branches 

6. BUston and Hedaesbnry 

6. Hednesbnry, Birndngham, and \ 
their branches . . . , ^ . . . j 

7* Birmingham and Stouebridge . . 

8. From Stonebridge to Dnnchnrch. 

9. From Dnnchnrch to Old Stratford 

10. From Stratford to HockUife . ^ . 

11. F^om Hookliffe to Dnnsteble . . . 
13. Dunstable and Shafford Honse . . 

13. Saint Albans and South Mims . . 

14. Whetstone ; . . . . 


7 
7 

4 
14 
31 

7} 

8| 
19 

39 

14 

4i . 
13 

Hi 

8i 

4 


7 

81 
lOJ 
36 
11 

44i 

81 
19 
89 
14 

4i 
13 
UJ 

30 


4,050 
1,900 
340 
3,856 
3,628 

3,900 

6^17 
300 
6,000 
1,800 
6,040 
5,100 
6,973 
8,100 
7,900 


£. 
303 

95 

. 13 
193 
136 

146 

336 
16 
860 
60 
308 
355 
398 
105 
395 


705 

1,305 

€50 

1,7J0 
1,343 

3,085 

1,399 
1,687 
3,563 
1,743 
3,305 
1,940 
3,510 
3,830 
11,536 


£. 
• 78 

68 

- 63 

68 

- Ill 

134 

111 
88 
114 
130 
448 
140 
193 
437 
657 


15. Highgate and Hampstead .... 

> 


154i 

« 


31^ 


65,603 


2,77» 


38,010 





Mr. M' Adam, of whom we have made mention in 
the preceding chapter, has been no less successful 
in his methods of repairing and supporting roads^ 
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than in his plan, of constrvfctirig them. He has 
formed a correct idea ;of the connexion which must 
exist between these two branches of road- work. 
He observes, that a road which has been originally 
well made will always be easily kept in repair. It 
will never become either soft or rough. The materials 
vrith which it is covered will> of course, wear thinner 
by the friction of the wheels, but the road will still 
be in good condition. It will only be necessary to 
add, from time to time, a certain quantity of material, 
prepared in the same manner as that which was 
employed in making the road. Between the first 
construction of the road and the great periodical 
repairs, no other expense will be incurred, except 
such as may be necessary for keeping the rain- 
water drains in good condition, and for rectifying 
any accidental damage that may occur, indepen- 
dently of the wear and tear occasioned by the con- 
tinual friction of the wheels. If these methods be 
adopted, adds Mr. M'Adam, trusts will no longer be 
burdened with the continual expense occasioned by 
vain and repeated efibrts to improve the public 
ro2^ds. 

. We subjoin an analysis of the instructions drawn 
up by Mr. M^ Adam for repairing roads which have 
been constructed on the old plan. The same in- 
structions may be followed in France, whenever we 
i&ay set about improving our roads. They were 
published along with the Report relative to Public 
Hoads, made by a Special Committee of the House 
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of Commons, in 1811. Since that period experi- 
ence has enabled Mr. M'Adam to bring his plans 
to perfection. 

Every road should be made of broken stones, without any mix- 
inre of clay, lime, unctuous earth, or any other substance which 
powerfully retains ilamp, or which is liable to decay by the effect 
•of fro$t. Nothing should be thrown over these stones with the 
view of making them adhere to each other. Thejr will^ by com- 
bining their angles and joining their flat jHdes, form a compact 
whole, and present a smooth and solid surface, which cannot be 
injured by any variations of the atmosphere, or disfigured by the 
action of the wheels, which will roll oyer it without jolting, and 
consequently without experiencing or occasioning the least 
damage* 

It is not necessary to repair one of these roads until the layer 
of stones of which it is composed, be reduced to leas than 
sine inches and a half in thickness. The large stones that 
may adhere to the old surface must be taken out, and dragged to 
the sides of thd road : for this purpose, a strong rake is used with 
teeth nearly thnee inches in length, and the same instrument senres 
to spread the stones equally over the road. A proper form \t 
given to the profile of the road*^ These preparations being 
ended, and the large stones collected along the sides of the road 
being reduced to fragments of six ounces in weight at the most, 
they are spread over the surface which they are intended to cover. 
On this operation depends, in a great measure, the goodness of the 
whole work. Each shovel«>full of stones which is laid down on 
the road, should be spread over a considerable space ; and there* 
fore the shovel-fulls are thrown down at a considerable distance 



* When the road is completely repaired, the convex curve 
which its profile presents, should not have a greater rise in the 
middle than three inches over a width of about. thirty k^i, which 
makes, tis we have observed in ch. 2 of the present book, one-l20th. 
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from eacK other. The ooad should not be Kpairecl all at once, 
but by separate portions, each portion measuring not more than 
about seten or ten feet in length. The work is executed by a 
party of five men, stationed abreast, and occupying the whole 
width of the road. Two of these men rake out and range along 
the sides of the road ; the large stones, which are afterwards 
broken by the others. As soon as they are broken, they are care^ 
fully spread over the portion of the road above-mentioned pre* 
pared to receive them*. This portion of the labour being ended> 
the next is begun^ 

If the materials of the old road contain gravel mixed with earth, 
they must be carefully sifted, for the purpose «f separating the 
earth. ' 

In order to cover with broken stones a road which is firm, but 
worn out by ui^e, fhe surface of the road, which has been hardened 
and smoodied by the friction of wheels, should be raked up and 



■p"" 



• There are, however, some exceptions to these rules laid down ^ 
by Mr. M*Adam. For example, the road from Bath to Ciren- 
cester was composed of stones which were too large, and which 
it was found necessary to break into smaller fragments. But the 
stones were so friable, that they were pulverized by the strokes of 
the banuner. To repair this road, Mr^ M^Adam recommended, 
that all the rough parts should be levelled, and the surface made 
perfectly smooth ; then, that the materials which composed the old 
road should be worn out by the friction of the wheels, and after- 
wards replaced by a better kind of stone properly prepared. In 
the Bath district, a portion 6f the road was paved ; and there would 
have been no advantage in taking up the pavement, and making 
the road on a new plan. At Egham, in Surrey, it was found 
necessary to take up all the materials composing the old road, in 
order to separate f^om them the small portion which was suffi- 
ciently solid to be employed in making the new one. This prelim 
minary operation was certainly expensive; but it was the only 
expense incurred in substituting an excellent road for a very bad 
one. 
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well cleaned. This process facilitates the adhesion of the new 
materials with the old ones ; on the same principle, a stone wall is 
chiselled out before a fresh coat of plaister or cement is laid on. 

Until a road thus repaired acquires a certain degree of firmness, 
ruts, more or less deep, will be made on it by the passage of the 
wheels. To remedy this defect, an attentive labourer should be 
employed in filling up the ruts for some time after the first repair 
of the road** 

The heaviest stones are first broken into large pieces, and ranged 
in heaps to be afterwards chopped into fragments^ not exceeding 
six ounces in weight. This last operation is performed by 
women, children and men, incapable of bearing fatigue. They 
seat themselves on the ground, and break the stone with light 
hammers. 

The use of light hammers, and the easy position assumed by the 
labourers, has occasioned a reduction in the payment of breaking 
stone. To reduce a ton of large stones into fragments not ex- 
ceeding six ounces in weight, now costs do more than ten pence 
or one shilling. It was customary to pay half as much again f, 
or even twice as ipuch %$ for breaking large stones, according to 
the old plan of road-making, into pieces of twenty ounces, than is 
now paid for breaking them into small fragments of six ounces. 
People are very eager to be employed, even at this reduced price, 
for the labour with heavy hammers being performed by men, and 



* It will be interesting to know the expense of the labours which 
we have just described. For repairing a rough road, breaking the 
large scones which occasion unevcnness, laying down the broken 
stone, clearing the drains, in short rendering the road the same as 
newr the expense varies from one penny to two pence per nine 
feet square. This variation of expense depends on the quantity 
of stone which it is necessary to break. 

+ In the neighbourhood of Bristol, 
I In the county of Sussex. 
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that with light hammers being easily executed by women and 
cbildrenr; this division of the work enables whole families to find 
employment. 

In Mr. M' Adam's enumeration of the advantages of his system, 
he observes that the quantity of stone necessary for the roads is 
diminished. This is a considerable saving of expense, particularly 
with regard to the horses and carts employed in conveying. The 
chief portion of the sums expended on the constrnbtion and repair 
of the roads, is now paid to labourers of every age and of both 
sexes*. 



* For example, in the district of Bristol, the repair of the roads, 
which formerly cost three times more for the labour of the horses 
than for the labour of the workmen, now cost three times less. It 
has been proved by correct accounts, kept for the space of six 
months, that during that period, 3,088/. have been paid for the 
labour of men, women, and children; while only 1,025/. have 
been paid for the labour of the horses. (See M*A dam's Remarks 
on the present Sjfstcm of Road-nuMng,) 



20& 



CHAPTER VI. 

Wooden and Iron Rail-Ways* 

Under the name of rail-ways, I include all. roads 
on which' wheeled vehicles move along rails, dis- 
posed in such a way as to facilitate the draught. 

Wooden RaiUWays. 

These roads were at first used for the conveyance of 
coal and ore, both within and without mines. So 
early as 1671, wooden rail- ways placed longitudi- 
nally on transverse slopes, were employed in the 
neighbourhood of Newcastle. In France, wooden 
rail- ways are still used in the coal mines of Auzin, 
and in the lead mines of Poullaouen. We might 
apply this plan to many important purposes — for 
example, for the conveyance of timber for ship- 
building, when it is too far removed from water- 
courses to be transported by the usual means. 



, Iron Rail-Ways. 

The general improvement of manufactures in 
Great Britain, which has occasioned iron to be sub- 
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Btituted for wood, in a multitude of ways^^ has given 
rise to the use of iron rail-roads. They were 
originally introduced in the great foundery of Cde- 
brook Dale, about the year 1786. The first idea of 
this improvement is attributed to Mr. John Curr, 
civil engineer of Sheffield. Mr. Jessop was the 
first engineer of celebrity who made use of iron 
rail-ways in the south of England. 

We have already shewn the advantage derived 
from the use of these rail-ways by land and by sea, 
for the conveyance of the materials employed 
in constructing the Plymouth Breakwater. (See 
Force Namle.) In treating of commercial convey -• 
ance, we shall notice many other uses of these rail^ 
ways, no less advantageous and interesting. 

At the time of my first visit to Great Britain, 
it was calculated, that in the neighbourhood of 
Newcastle, there were two hundred and twenty-five 
miles of iron rail-ways along a space of twenty-one 
miles long, and twelve broad above ground; and 
those below ground were not less extensive. In 
Wales, iron rail- ways are very much used for con*' 
veying ore and coal from the mines to the furnaces, 
and iron and coal to the canals and ports. The 
rail-way firom Cardiff to Mertyr-Tydwil, is thirty- 
six miles long. In Glamorganshire alone, there 
are three hundred miles of rail- ways. 

The rail-ways in Scotland are highly important, 
as well on account of their extent as for the advan- 
tages they aflford to trade : such, for example, is the 
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road from Kilmarnock to Troon. Next to tjus, the 
most remarkable are the rail- ways of the Carron 
iron-foundry, and of Lord Elgin's, Mr. Erskine's, 
and Sir J. Hgpe's coal mines. A plan has been 
proposed for making a rail-way irom Berwick to 
Glasgow, along a line of one hundred and fifty 
miles : the execution of that part of the road lying 
between Berwick and Kelso, is already authorized 
by act of parliament. 

There have been numerous suggestions for 
making iron rail-ways in the neighbourhood of 
Edinburgh. It has been proposed to connect the 
capital of Scotland, by a well-arranged plan of rail- 
ways, with the counties of East Lothian, Berwick, 
Roxburgh, and Selkirk: this would be attended 
with immense advantages to the agriculture and 
trade of the Lowlands. Mr. Robert Stevenson is 
the projector of most of the plans of this kind, 
whidi for some years past have been proposed for 
tlie adoption of capitalists. Many of these will no 
doubt be carried into execution. The reports 
which explain these plans, together with the cir- 
cumstances on* which they are grounded, are highly 
interesting from, the numerous facts and hints which 
they contain. We take this opportunity of express- 
ing our gratitude to Mr. Stevenson for the very 
obliging way in which he communicated his plans 
to us : his civility has only been equalled by that of 
our friend Mr. Telford. 

In treating of conveyance, we shall enter into 
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many details relative to the construction of the 
wagons which are used on iron rail-ways. 

Laying out of Rail-Way s. 

Though rail-ways are always laid out on the same 
-principle, yet they may be considered under two 
points of view essentially distinct : 1st, when there 
is conveyance in one direction only ; 2d, when con- 
veyance takes place in two opposite directions. 

In the first case, the most simple method is to 
raise vertically, by the help of machinery, to the 
summit of the inclined road, all the loads which are 
to be conveyed. The wagons have then only to 
descend from the summit. 

When it is only necessary to descend, in order to 
convey loads to rivers, canals, or high roads, what- 
ever be the distance, the conveyance may be 
advantageously effected by the help of well-con- 
structed rail-ways. In this manner, rail-ways 
might be employed in France with the best success, 
for the conveyance of timber for ship-building, S^Cy 
in situations which are so high, and so remote from 
any river, that timber cannot, without too great an 
expense, be conveyed by ordinary roads to water- 
courses, along which it may be floated. This is an 
object* of the utmost importance to our naval power, 
our maritime trade, and various other branches of 
our national industry. 

What is the most advantageous degree of inclina- 
tion for rail-ways? That which enables loaded 

Vol. I. P 
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caartftvto be set in motion bjr ^ tAin eftol i>f 
their weight. A hcmd, drawing a file 6f carta akmg 
this declivity » has only to exert the d^ee of 
strength necessary to overcome the inertness of 
the mass h^ has to drag, aiid the little impedi- 
inents occasioned by any slight roughness of ifae 
xpad. 

The number of loaded oarts which a horse is 
able to draw, is equal to the greatest number of 
empty carts which the same horse can draw back 
again along the same road. Thus, the greater the 
ipclination of the road, the horse has the few^r 
parts to draw down at e^ch journey. Hence it is 
evident^ that there is a certain degree of inclination 
more advantageous than any other; namely, that 
which requires all the strengh of the horse, either 
in ascending or descending. The heavier a cart is^ 
the less is the degree of dedivity along which it 
will descend of itself, apd the greater is the number 
of empty carts which the horse is able to draw bade 
again up the ascent. In this point of view, there is 
a great advantage in employing large carts. Those 
used in the neighbourhood of Newcastle, which 
carry sixty hundred weight, and weigh thirty-six 
hundred weight, are preferable to those used 
in the vicinity of Glasgow, which carry only 
seven hundred weight, and weigh about three 
and a half. 

On a well-constructed horizontal road, a gocd 
horse may draw as much as nine tons. 



In placM where the declivity is greater than is 
necessary to set the carts into a regular atid mode- 
rate degree of motion, the motion is checked either 
\ij a bridle, or by a retarding system, which we will 
describe in treating of conveysmce on iron rail^ 
ways. 

Inclined Planes, 

This is the name given to those parts of roads; 
where the declivity being very great, renders the 
aid of machinery necessary to make wagons ascend 
and descend. The construction of these inclined 
planes is similar to that of other parts of rail-ways; 

According to the principles which have just been 
laid down, a horse employed in descending an iron 
railway on an inclined plane must exert his whole 
strength to draw a certain number of wagons back 
again up the ascent. If the nature of the ground 
render it neCessaty to vary the inclinations, this 
should be done in such a manner, that each declivity 
may be suited to the movement of a certain number 
of wagons. The rail-ways should run in right lines, 
forming rectilinear polygons ; or in curved lines, 
each having the same degree of declivity throughout 
its whole length. The various degrees of inclina* 
tipn which should be given to the road may be best 
decided by experiments. 

To save the loss of time occasioned by useless har- 
nessing ^d unharnessing, it is only necessary to 
give to each part of the road, presenting an uninter- 

P2 
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rupted slope, such a degree of length as to form a 
relay* The number of horses employed in the cop* 
veyance should be in an inverse ratio to the number 
x)f empty carts which they are capable of drawing up 
the ascent, and to the time they occupy in parsing 
from one relay to another, either in going or return- 
ing. By this means, the saine number of carts will 
move along all parts of the road in the same space of 
time, and the horses and drivers will never be 
obliged to wait for those which follow or precede 
them. 

In laying out rail-ways, it is necessary to avoid 
ascents and descents, except, of course, where local 
circumstances render them unavoidable. . To save 
the labour of ascending and descending, light and 
3trong wooden bridges are often thrown across nar* 
row and deep valleys ; these bridges have a hori- 
zontal platform, over which the rail- way is carried. 
Kail-ways may also be carried over bridges sus- 
pended by iron chains*. 



♦ Mr. Stevenson has suggested a plan for crossing the narrow 
Und deep ravines intersecting the line of rail-road which he has 
proposed laying out. This plan consists in placing the wagon on 
a suspension frame-work. The frame-work would advance, by 
means of pulleys, along an inclined plane composed of chains or 
bars of iron, extended from one side of the ravine to the other. 

Travellers, in crossing the small river in Peru, are placed in a 
basket suspended by a long rope, which is drawn frbm one bank 
to the other. This practice exists at Noss-Holm, one of the Shet- 
land Islands ; .and at Carrick-a-Ridey near Ballintoy, in Ireland^. 
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In places where the ground presents only gentle 
rises and fails, level roads, or relays of continued 
slopes, may be made according to circumstances^ 
1st, by judiciously levelling the ground or filling up 
the hollows, so as to shorten the length of the road ; 
2ndly, by making general turnings and windings 
corresponding with the lowest expense in the con- 
struction of the road, so as to secure for conveyance 
the advantages previously calculated. In this 
respect the principles are the same relative to the 
construction of all kinds of roads. 

A peculiar feature of rail- ways for conveying, 
loads in a straight direction is, that by means of an 
inclined plane, carts may be suddenly raised to a 
height, whence they have only to descend, moving 
along the gentlest possible degree of slope, to return 
to the point from which they started. In the second 
section of this part we shall prove, numerically, the 
advantage of the plan here alluded to. 

If the total amount of conveyance be the same in 
going and returning, the declivities must not be so 
arranged as to be more favourable in one direction 
than in the other. The only objects which it is im- 
portant to effect, are, the lowering of elevated points, 
and the diminishing of the steepness of declivities, 
but without rendering the road too long or too ex- 



the same method is followed in crossing a very deep bog. Mr. 
Stevenson suggests that the jplan might be adopted for the purpose 
t>f drawing a frame with loaded wagons across, the river £sk. 
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pensive. In general, two rows of rail-ways are 
tnade to run parallel with each other ; the one is 
used for going to the destuied point, and the other 
for returning from it, 

; We will now describe the structure of iron rail- 
ways. They are divided into two kinds, according 
*o their form. The tram-ways, or plate-ways, are 
made of plat-bands of cast iron. They have a pro- 
jecting edge at top, which runs along the outside 0f 
the rail ; at bottom, a run giv^s to the plM-band the 
strength necessary for sut)porting the weight of the 
wagon wheel, which runs flatly in the groove. The 
^ge-ways are formed of pieces of iron laid flat on 
*he ground, and rounded on their upper side ; the 
wagon wheel has a groove like that of a pulley, 
^which fits to the round part of the rail- way* The 
tram' ways have the disadvantage of considerably 
Augmenting the friction, in consequence of the earth> 
dust, sand, and gravel, which lodge iii the hollow rf 
the rail. The edge- ways are exempt from this 
inconvenience. When equal iii all other respects, 
they are capable of bearing a more' cohsideraWe 
'Weight, and they are consequently employed in pre^ 
ference, in places where extensive conveyance is 
necessary. They are very much adopted in Wales. 
"iti the neighbourhood of Newcastle the tram-Wkys 
are still generally used. 

Near the village of Brompton, nine miles from 
CarUsle, there is a rail-way of wrought-iron, which 
leads to the coal-flufaes belonging to the Bishop of 



Carlisle. It is the first of the kind that was made. 
The use of wrought-iron rail-ways Was hot introduced 
tin 1813. 

• The edge-ways are formed of bars of wrought 
iron, about one inch atid a half iti width ; the vertical 
thickness, which is always greats than tiie width, 
is proportionate to the weight which the rail has 
io support. The edge-way not only occasions lesft 
friction, but it is capable of supporting a heaviet 
load, than the train-way, both on account of its fbrm^ 
and because it is made of a less brittle substance. 

Mr. Sterenson recommends the making of edge- 
Ways capable of bearing two tons, including thfe 
weight of the cart ; the iron employed in construct- 
ing such a road should weigh one hundred and 
thirty-two pomids for every three feet of the tlouble 
rail-way. Smaller dimensions would, in case of 
emergency, be sufficient; but the r&il-ways oh; St 
public road should be made stronger than is ^^trictly 
necessary. By this means, the expense of frequenjb 
jTepairs is avoided, without any increase of labour 
ip the original oonstruction of the roftd. 

M. Grallds states, that it is sufficient to make 
each bar of iron, composing the tram-w4y, lour feet 
m length*. Two bars and thek suppoits weigh 



* This dimensiQO, filid aH <hc rest, vary, acconU^g to local 
<cilcumsUnc60 and th% mtiu^f i<tf the boHfegf^etto be ufaAetAong 
tlie road. VMrltei»ftovriug{>afftit«lttfs^ Iimh itiAtbt^itoM^ 6liK 
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from one hundred and ten to one hundred and thirty* 
four pounds for edge-ways intended for great carts. 
In tram-ways, for the passage of small carts drawn 
by horses, they should weigh seventy pounds ; and 
if the conveyance be made in carts drawn by men^ 
the weight of fifty pounds will suffice. 

The laying down and fixing the rail-ways are 
essential points. It may easily be supposed, that 
through bad management, or any defect in the soil, 
9ome of the supports will sink to the depth of 
half an inch» merely by the passage of the 
wheels of loaded carts. In these parts, the bar of 
a rail- way will be very likely to slope one sittieihf 
and consequently the drawing of the carts will 
require doubh the degree of force which was em* 
ployed when the road was horizontal* 

The plan of iron rail-ways, in spite of the great 
advantages of which it is susceptible, produced np 



lois, who is the author of a very interesiting memorial on iron 
rail-ways. The bars laid down for the edge-ways, are two feet 
eleven inches long, and one inch and one-third wide. They 
jftre laid on traverses of wood or cast iron, and these traverses are 
raised and supported on blocks of masonry. The bars of which 
the tram- ways are formed, are four feet in length, and three inches 
in width (a), in the part along which the wheel runs; the thickness 
of this part is a little more than half an inch. The edge is two 
inches and one-twelfth in height, and one-third of an inch in 
thickness. 

(a) There is in the original m. ,8 for'the width of these bars, which 
would make t^ro feet eight inches English measure. We suppose it is 
A mistake, and that it ought to be m. ,08. (The Trandator.) 
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positive benefit on its first introduction, because 
the means of surmounting the difGiculties above 
alluded to were not knowii*. Va.st sums were 
uselessly expended, because the rail- ways were 
laid upon supports of soft and friable stone, which, 
being placed on the surface of the ground, were 
exposed to all the variations of the atmosphere^ 

To obviate this defect, the rail-ways were subse- 
quently supported on transverse bars of cast-iron ; 
the ends of each piece of the rail- way being fas- 
tened on the extremities of these bars. 

It appears, that rail-ways of wrought iron are 
found to be much better than those of cast-iron ; 
for the former are not, like the latter, liable to break 
when the cart-wheels pass over any little stone 
that may happen to lodge in the groove of the rail. 
For the last eight years, a rail-way of wrought- 
iron has been used for the works of Tindall FeU, 
in Cumberland, where there are also two cast-iron 
rail- ways. The former is found to be the best in 
every respect; and it has also proved to be the 
cheapest in its construction and support. In Scot- 
land, comparative experiments on the same subject 
have led to a similar conclusion. 

Mr. Stevenson, in one of his plans, makes the following calcu- 
lation of the width requisite for a double iron rail-way : — 



* It is likewise proper to observe, that the nature of the ground 
lias a great influence pn the solidity of the rail-way« 
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WkIA of t!>e rail«way intervals each 4ft. 3iii. . ; • 8 o 

Width between the two rai)«ways 4 D 

Width on each side for the dnTer's fbo^pathy the 

patht the draias, the posts, ^c 7 6 

Total ..«.«. 20 O 

The rail-way interyals may be covered with small fragments of 
stone, with a layer of gravel above them* The path for the driven 
amy be cousolidated, according to local circatn<anoes> wfhpAvd^ 
3Coriie> or coalj 8fc, 



There is a third kiiid of iron rail-ways, ^diidi WTb 
quite flat, without edgest or rims, and which are 
laid into hollows made in die common loeid or fMkTe=- 
meot, so as not to rise above the level of the grounel. 
This plan is partioilarly well-adapted to the streets 
and squares of a town, where vehicles of all forms 
and sizes are continually passing in every possible 
direction. These rail- ways have been made in Gtas- 
gow, on the great declivity leading to the basin of 
the Forth and Clyde Canal, on E^^rt Dundas. In 
ascending the rail- way along this slope, a good home 
may draw as much as three tcMis, and may daily 
work with ihe weight of a ton and a half. 

It has been proposed to make the flat rail-ways, 
just described, on high roads, particularly along 
very steep declivities. Tliis would obviate the ne- 
cessity of employing additional horses, or of partly 
unloading wagons on arriving at these sloping 
parts, which would occasion no greater drag to the 
horses than a horizontal roiad. 
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Would it not be advantageous to lay down tbese 
%at rail-ways along one side of the Tery sloping 
fitreets of our great towns, — ^for example^ iniseveral 
of the descents of the Hill of St* Genevifeve, ia 
Paris. They might foe used by v^ides ascending^ 
while those descending might pass along the cbni^ 
men pavement. 

Eocpense qf making Iron Rail-ways . 

This expense must Vary according to the prioe <^ 
the metal.. This price being comparatively low in 
Gteat Britain, the plan of making iron rail- ways 
presents, iii that country, relative advantages, much 
more decided than in France. Thud, all things else 
being equal, the English xmturally possess more 
iron rail- ways than the French, and derive gfeifter 
advantages from them. 

In those parts of France which are situated near 
iron-mines, where there is little pasture, and where 
consequently the feeding of draught cattle is ex- 
pensive, iron rail-ways would be found particularly 
useful. Important results may be anticipated from 
that which is about to be made fdr conveying from 
St. Etienne to the Banks of the Rhone, the produce 
of the mines and manufactures of that town, which 
bids fair to become the Birmingham of France. 
This rail-road will impart a fresh impulse to the 
industry of the fertile valley of the Rhone, by sup- 
plying it, at a cheap rate, with those two great sup- 
port§, the manufactures of coal and iron. 
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In every district, the most judicious mode of pro* 
curing, is to calculate the coi!Dparative expense of 
making and supporting a common road and an iron 
rail-road ; and next, the comparative expense of 
conveyance on both roads, in order to ascertain 
which of the two plans requires the lowest amount 
of capital. Similar calculations should also be 
made relative to the question of choosing between 
a canal and an iron rail-road. Rail-roads are not 
only advantageous in point of economy, but they 
are serviceable in all seasons ; they are not injured 
by frost, filtration, or inundation ; and they may be 
made either above or below ground, in districts 
where the soil is dry, without occasioning such a 
consumption of water as would withdraw too much 
of it from agricultural purposes. 
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WOJ^KS RELATING TO INTERNAL NAVIGATION. 



CHAPTER L 

General System of Internal Navigation, 

In England, nature herself has greatly facilitated 
internal navigation. A climate moderately warm> 
and the west winds which prevail through the larger 
portion of the year, always bringing with them thick 
mists, and often heavy rains ; both combine to in- 
crease the quantity of fresh water, and to diminish 
its evaporation. To the same causes ought we to; 
ascribe the prodigious number of torrents and rivers 
which, as it were, furrow the surface of Great 
Britain. 

This island is shaped like a lengthened triangle, 
the base of which lies towards the south, and the 
top towards the north : a great chain of mountains 
runs parallel to the western side ; and a secondary 
chain stretches along the southern base, and ap- 
proaches very near to it. Thus the streams on the 
Bouth have but a trifling depth, and furnish cur- 
rents of no great importance, whilst the rapidity of 
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their fall unfits them for the purposes of navigation. 
The most considerable basins, and these which fur- 
nish the largest streams, empty themselves towards 
the eastern coast ; such as th? Thames, the Wash, 
the Humber, the Forth, and the Tay. 

The streams which run from the west to the 
south are very short and rapid ; those tqwards the 
north are much deeper : thus the considerable rivers, 
like the Mersey, the Clyde, ^c, are all on the 
north-west coast of England, The magnificent 
basin of the Severn is the only exception tp these 
general observations ; this stream, which runs, for 

• 

nearly its whole length, in the same direction with 
the principal chain of mountain's that skirt the wes- 
tern side of England, receives the waters of » great 
number of shallow valleys which Vi^, on either side Qf 
it in England and Wales. 

This is a brief view of the resources which naturfe 
has supplied for the internal navigation of Great 
Britain. We must now examine tjbie manner in 
which art has increased these resources, and pro- 
fited by these situations. 

We shall not attempt to present a complete view 
of all the hydraulic works which have been executed 
gn the larger rivers, streams, and canals of England 
and Scotland: the immense details necessary in 
such an attempt would require a great number of 
volumes. Our object is merely to m^ke known the 
system of these works* so far. as it is favourable to 
commerce^ and the other branches of public prospt- 



rity* Witbout stopping to describe an intiumerable 
quantity of works of art, constructed oh the same 
prindples, with the same means, applied to the 
same obstacles, and productive of the same results, 
it will be sufficient for our purpose, if we select from 
^hem those labours only, which e^chibit some nov«l 
conception, or some remarkable difficulty skilfully 
overcome. Thus, we shall give no description of 
the weirs, nor of the locks built oti streams, to 
render them nayigable in the higher parts, as these 
are well known to most of the continental nations ; 
our attention will be wholly confined to the system 
of artificial navigation, which^ combiqed with tbd 
natural navigation, contributes so powerfully to th^ 
prosperity of Great Britain. 

The earlier attempts to improve the navigation of 
the streams in their natural state, remedied . very 
imperfectly the difficulties which existed ; alluvial 
sand- banks formed themselves beneath the weirs ; , 
the rivers, whose primitive condition had been 
altered, were rapidly dianging tlie form of their 
channels ; and the dykes and other constructions 
upon their banks were frequently destroyed by in* 
undations. It was always a long and difficult work 
to ascend their streams by means of towing. These 
obstades first suggested the idea of abandoning the 
natural channels of the smaller rivers, and of dig* 
ging, in parallel directions, artificial channels, in 
which the water might be kept at the proper levd 
by micans of locks. 
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Montaigne has been much admired for his ioge- 
luous definition of rivers, when he said they were 
moving roads. These moving roads are, no doubt, 
a very great advantage, when we can travel with 
their currents, but the inconvenience becomes very 
great when we are obliged to travel in the contrary 
direction. It has been found, therefore, more de^ 
sirable to invent some mode of travelling on streams 
whidi are without currents, than on those which 
have them. 

The English are, at the present day, sensible of 
this great truth, which was demonstrated to them 
by the arguments and labours of the celebrated 
Brindley, engineer to the Duke of Bridgewater. 
This skilful engineer, when examined before a com- 
mittee of the House of Commons on the subject of a 
projected canal, vehemently maintained the utility 
of the scheme, although the proximity of a river ap- 
peared to render all artificial navigation superfluous. 
" For what purpose," asked a member of the com* 
mittee, " do you suppose Providence created so 
.many fine rivers in England?" " To feed canals," 
replied Brindley. 

This bold, but most correct conception, will gra* 
dually overcome the prejudices which at first re- 
jected it, and will, in the end, prevail amongst all 
enlightened and industrious nations. In those coun*^ 
tries where commerce and the useful arts flourish, 
canals will, sooner or later, be constructed along 
the courses of irregular and rapid streams. This 
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system will finally be adopted in France. A canal 
has already been commenced parallel to the Loire, 
and it is to be hoped that similar works will be 
undertaken at the side of the Rhone, the Durance, 
the Garonne, ^c. But above all it is important 
that a canal should be dug along the course of the 
Seine, for the passage of large boats firomi Havre 
and Rouen to Paris. No expense should be spared 
in such an enterprise, which would confer at once 
on three cities new sources of wealth and prosperity. 
Vessels of considerable size might, by avoiding 
the windings and length of the river, arrive in a 
short time at the bridge of Jena, where a large 
port might be opened near the Champ-de-Mars. 
This single undertaking would, perhaps, suffice to 
change the commercial and maritime destinies of 
France. The attention of every friend of our na- 
tional power should be directed to it, and we shall 
not be afraid to present on every occasion the views 
which may have already been taken of it by others. 
There are many useful works which will never be 
attempted unless at the end of every demonstration 
we persist in repeating — therefore they must be con- 
structed. This is the way that the public mind is 
moved ; it is thus that we obtain our object, as in 
former times it was attained by that persevering 
senator who ended all his speeches against the 
state of Carthage with these words — therefore Car- 
ihage must be destroyed. 

But to return to the consideration of those works 

Vol, f . Q 
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which promote the commercial jHrosperity of a na- 
tion* A still bolder idea than that of substituting 
parallel canals for natural currents, was the quitting 
the natural current entirely, and the forming new 
lines of navigation to pass from one valley to an- 
other, by passing the hills and mountains which in- 
tervened. The French, as has already been ob« 
served, were the first to offer an example of this 
grand idea to modern nations, in the canal of 
Briare. 

The English were very late in entering into the 
career, the progress of which we have detailed** 
The grandeur and number of their undertakings 
have, however, placed them at the head of all the 
nations, who have been most distinguished for this 
kind of reputation. What increases our admiration 
for the new system of English hydraulic communi- 
cations, is its establishment in a country traversed 
by a high chain of mountains, and by numerous 
obstacles (contrefortsj which stretch tb^nselves 
out to a great distance by hills more or less ele- 
vated ; in a country too where greater diflSculties 
were to be surmounted tiian in Lombardy, the Pays- 
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* The first instance of a lateral navigable canal in Great Britain 
is that of the river Sankey which empties itself into the Mersey. 
This canal was commenced in 175d and finished in 1760. The 
iindertaking of the Duke of Bridgewater, which was the first canal 
that crossed valleys and the natural streams, is to be dated from this 
last period. 
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Bas, and Holland, the only states which can be com- 
pared with England for the number of their canals. 
The great chain, we allude to, is crossed by twenty- 
one canals, for the purpose of uniting the opposite 
courses of rivers discharging themselves into the 
German Ocean, the Atlantic, and the Irish Channel 

To make the points of jimction beneath the high 
ridges which it was necessary to pass, and to re- 
main in those regions where the proper quantity of 
water might be obtained, it was necessary to sink 
forty-eight subterraneous passages, the total extent 
of which is estimated to be nearly forty-five miles* 
This single fact affords scnne notion of the immense 
sacrifices which the English have made, in order to 
supply their inland commerce with all the hydraulic 
facilities necessary to advance it to the highest 
poii^t of prosperity. 

The length of Great Britain from north to south, 
being in proportion to its breadth very considerable, 
we perceive the great advantage derivable from an 
artificial navigation which should, at certain dis- 
tances, connect the coast towards Europe with that 
which faces Ireland and North America. By this 
means the long and dangerous circuit of the island 
is avoided. 

The canals ninning from east to west are the 
most important in Great Britain. 

There are four great commercial ports in Enghnd. 
On the eastern coast London on the Itiames, and 
Hull on the Humber. On the west, Liverpool on 
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the Mersey, and Bristol on the Severn. These four 
rivers, and the territory which separates them, 
do not comprise half the superficies of Great Britain, 
but they comprise the greatest and most important 
part of the inland navigation of England. Within 
this district are the most populous and industrious 
towns, the most beautiful coxmtry and the richest 
dounties. Some notion of it may be iformfed from 
the following table :— 



TSRRZTOKY. 


TOTAL. 

• 


• 

CANALISED. 


NOT 

CANALISED 


Superficies {England 

^oP-1-tion i^-^^ 

Population per square mile (p^an^ce^ 

Length of the Canalised part fEngland 
per square mile \France 


58,185 
206,757 

12,218,500 
80,407,907 

210 
147 


80,926 
87^644 

8,662,200 
7,040,600 

280 
187 

5,274 
1,282 


27,259 
169,118 

8,556,800 
28,867,807 

130 
188 



To how many important reflections does not this 
brief table give rise ! In England more than half 
the country is intersected by canals ; in France not 
a fifth part. In that portion which is canalised, the 
quantity of the canals is a fourth less in France 
than in England, so that, in comparing tl^e two 
countries together, we have not, in proportion 
to the extent of the respective kingdoms, the twen- 
tieth part of the canals possessed by our rival. 
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In England, with a sky less clear, a climate less 
genial, and a soil less fertile, the land supports oji 
an average two hundred and ten inhabitants per. 
square mile, and France, in the same extent of 
territory, supports only one hundred and forty- 
seven ! In that part of England which is so well 
canalisedy the number of inhabitants rises to two 
hundred and eighty the square mile, and in France 
it is only one hundred and eighty-seven. Never- 
theless in England agriculture is distressed, becwse . 
the superabundance of production has reduced 
prices too low. What an immense field have we . 
to traverse, before we can arrive to that high , 
degree of population and of productive industry, 
which render England so rich and powerful ! One 
of the first and surest means of attaining this object , 
of our efforts and our wishes, will be the improving, 
as much as possible, the general system of our 
internal navigation both natural and artificial. 
Before we describe the principal directions of 
. artificial navigation, we nrnst say something of their 
relations to each other in reference to the compara- 
tive size of the boats which navigate them. 

Grand and Small Navigation. 

There are two kinds of canal in England, called 
large or small section, according as their breadth, 
and the size of their locks permit the passage of 
large or small boats ; and these give rise to the cor- 
responding systems of grand or small navigation. 
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All the canals of the large or small section have not 
exactly a determined relative size of locks, but they 
rarely exceed, in their diflference of dimensions, the 
following proportions : — 

Canals. Sect. 

Width of the lock-gate* ♦ j^^'^- 

From these data it is clear that in the two sys- 
tems the boats may be of the same length, and even 
that the one lock will contain at the same time two 
smaller boats lashed together. The proportions of the 
grand and small navigation in England, are such that 
the channels suited to the first will likewise suit 
the second without any great inconvenience. TTie 
English, however, have never thought of arranging 
the two systems into one uniform and perfect whole. 
The very nature of English institutions is in oppo- 
sition to such a harmony. The companies who 
cbnstruct any canal have .the free choice of their 
own dimensions. There was nothing to restrain the 
first companies who were incorporated, and even 
in circumstances exactly similar, some have pre- 
fened the larger and others the smaller section. 
In some cases the same company has thought 
proper to construct one part of a canal according to 
the first, and another part according to thei second 
system. When, however, the principal lines of the 
navigation are established, all the secondary canals 
branching fi-om it ought to keep a correspondent 
proportion in their dimensions, . The statement we 
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are about to make, respecting the in land navi- 
gation in the heart of England, will clearly shew 
the mutual relation and dependence of these two 
kinds of canals. 

Adopting the order of time, we shall begin with 
those canals of which Manchester is the centre ; 
proceed to those which branch out from Liverpool, 
and then to those which diverge towards liondcai, 
Bristol, Hull, and Birmingham. 



■*-»-^*N»*«» 



233 



CHAPTER II; 

Hydraulic Communications with Manche^ster. 

With the exception of London, Manchester is 
inferior to no other city in England in wealth, in- 
dustry, and especially in population, which, in the 
space of sixty-three years, has made the following 
most astonishing progress : — 

Years 1758 1781 1811 1821 

Inhabitamts 27,000 50,000 98,000 108,0lff 

But these 108,016 inhabitants belong to the old 
town of Manchester only. If we add to it the vil- 
lages which are comprehended at present in the 
increase of this town, we shall find a population of 
149,756 persons. The town of Manchester con- 
tained 186,942 inhabitants at the last census 
in 1821. 

This town, so celebrated for its industry, de- 
serves equal celebrity for its love of science; The 
inhabitants, from their voluntary subscriptions 
alone, have established several considerable schools, 
reading-rooms on a grand scale, and extensivie li- 
braries. Three academies have been instituted 
here, which are highly distmguished for their la- 
bours; The Agricultural Society, founded in 1767; 
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the Philological Society, founded in 1803 ; the Li- 
terary aqd Philosophical Society, founded in 1781. 
The labours of Henry, Dalton, and others, have 
raided this last to an eminent rank, and afibrds a 
fine example to our laige manufacturing towns like 
Lyons, Rouen, Nantes, ^c. May it have the efiect 
of exciting their emulation, and increasing their 
efforts to raise themselves in the cultivation of the' 
sciences and the theory of the useful arts-^studies 
which are indispensable to the perfect developement 
and practice of those arts. 

These accumulated me^ans of instruction, power- 
fully assist the manufacturing spirit of Manchester. ' 
This town is the chief workshop and the centre of 
the. district, where are' carried on the manufactures 
of those beautiful cotton fabrics, so diversified in 
their forms and uses, which constitute at present the 
richest branch of the export trade of England. It 
is from Manchester that the orders ire issued to 
the whole of the surrounding district ; and it is 
to Manchester that the spun and wove productions 
of that district are regularly brought, and form 
those immense assortments which are afterwards 
distributed to every quarter of the world. It now 
remains for us to state, how far inland navigation 
has facilitated these vast commerdal transactions. 

Manchester is situated at the confluence of the 
Irk, the Medlock, and the Irwell, which, having 
been rendered navigable to the Mersey, allows the 
passage of vessels of fifty tons. A single company. 
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whose powers have been dpecificaUy regulated by 
the act of 32> Geo. Ill, has the mafiagetiietit of ^ 
navigation of the Irwell and the Medlock^ from 
Manchester to iRuncom. The ascent throughout 
this distance is seventy feet^ which is overcooiei 
by means of weirs and* locks. Frcnn Riuiccmi to 
Liverpool^ the Mersey is navigable fc»: vessels of 
considerable burden^ 

In the year 1758, the price of carriage ftom 
Manchester to Idverpooi by this roi^ was twelve 
shillings per ton. As soon, however, as the canal, 
whi^h we are about to describe, was finished, the 
price was reduced to six shillings, an important 
fact to shew how much artificial navigation is 
preferaMe to the navigation of natural streams^. 



The Duke ofBridgewatef^ CmA* 

The Duke pf Bridgewater had not only the honour 
of being the first to aflR>rd a specimen to his country 
of the daring enterprise whidi the construction c^ 
eanals required^ but during the whole of his glorious 
and useful career, he exhibited the pewevorance 
whidi gives a still higher grandeur to grand cian- 
ceptiooS) by imparting to them in the course of 



* It k ficaicely necesscry to allude to the price of land-carriage, 
Aiountingto 4,6*. per ion, it was wholly incapable of competing 
even with the least advantageous modes of navigation. 
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years and by unceasing efibrts, all the utility and 
extent which can be derived from time and human 
exertions. He gradually extended his canal in 
every direction where he thought it would be of 
Service to industry and agriculture. It became the 
baaii» of a new system of hydraulic communication 
between the principal trading and manufacturing 
towns of England, both inland and maritime. He 
received the proper reward for his exertions and 
his sacrifices. Before his labours were completely 
successM, he expended nearly 300,000/. ; but at 
the present day, the annual produce of that capital 
exceeds 60,000/., or more than twenty per cent. ! 
This immense revenue is so much the more to be 
admired, as it springs out of the same source of 
wealth, which has been laid open by the creative 
genius of a single individual, to the rest of his 
fellow citizens •. The Duke of Bridgewater de- 
rived from his great undertakings and extensive 
sacrifices, not merely this considerable return, but 
he gained a rarer, and for a generous character, a 
still more desirable distmction — ^that of seeing his 
name consecrated amongst those of the benefactors 
of a country, which it was his good fortune to serve. 



<. 



* At the commencement, the Duke of Bridgewater. received a 
iluty of 2s. 6d. per ton on all merchandise conveyed on his canal. 
Although it was afterwatds tripled in extent of navigable line, yet 
he ii€v«r asked for any increase of the duty^ so. great was th# 
increase of the navigation. 
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by giving it new means of wealth, prosperity^ and 
power. 

We cannot but admire this mode of employing a 
splendid fortune and the influenoe of a high title, io 
the promotion and perfections of works,^ which half- 
barbarous nations, or those who are retrograding 
to the absurdities of barbarism, can alone regard as 
less glorious thaja the arts of. destruction, or less 
honourable than the art of consuming without crea^ 
ting. We would propose this example to our own 
great proprietors and capitalists, whether titled or 
not, whether proud or not of their . estates, their 
wealtl) or their dignities. We. would shew them 
how their noble eflForts would be crowned with a 
new splendour in the estimation ,of an age distin- 
guished by its intelligence. The eyes of a nation 
advaixced in civilization, can never be entirely 
fascinated by the childish spectacle of useless 
luxury. The rich cannot escape from the comparison 
with merit, by crushing it beneath their wealth. It 
is still, perhaps, flattering to the idle vanity of a 
Croesus, to display in his palaces an Asiatic pomp, 
and to crowd the highways with his horses, his 
bounds, and his equipages. But all this ostentatious 
display inspires only hatred and contempt, unless 
its offensive qualities are redeemed by some orna- 
ment of honour and virtue, or by some services ren- 
dered to society. Luxury passes away with the 
perishable objects of which it Was composed, and of 
its idje extravagance there remains too often only 
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humiliating recollections. On the other hand, riches, 
when employed in the question of monuments of 
public utility become imperishable. Succeeding 
generations repair and preserve with a religious 
respect, the works of those who have been friendly 
to their fellow men ; for nations always revere those 
labours which have been directed to their own 
weUrbeing ; they cherish a deep and generous love 
for the families which have bequeathed these durable 
legacies ; and their mouths arid hearts are ever ready 
to give their suflS-age and support to the worthy 
descendants of their ancient benefactors. 

Sudh is the legitimate and lasting recompense 
which attaches to the labours of the Duke of 
Bridgewater. To arrive at the success which 
crowned- all his undertakings, he was fortunate 
enough to discover in a humble station, an artist 
whom nature had endowed — which she rarely does 
— ^with a fertile-imagination and a correct judgment. 
James Brindley was his own teacher, and formed 
himself by the strength of his own genius: like 
Rennie and Telford, he began as a simple artisan ; 
and like them, he became at last a distinguished 
engineer*. 



* Brindley was at first a mill-wrigbt. He constructed ma- 
chines of different kinds with gre&t success, and improved the 
form and application of the steam-engine at the same time ren- 
dering it less expensive.' To him England is indebted for the 
plans and execution of the Grand Trunk, and the Oxford and 
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The Duke of Bridgewater originally intended to 
establish a communication of no greater extent 
than about seven miles from his coal-mines, 
near Worsley to Manchester, a project which was 
sanctioned by the 32d Geo* IL The excavation 
was begun at the pits, and when it had reached 
the road which runs from Manchester to Waning- 
too, the Duke obtained, by a new Act of Parlia- 
ment, permission to change its direction, and press- 
ing the Irwell by an aqueduct bridge, to continue 
the line of navigation along the southern bank of the 
Irwell. 

In order to judge how far this first canal pro- 
moted the trade of Manchester, we will merely 
remark, that it suddenly lowered by one half the 
price of coal ; and has ever since kept that price 
very low, notwithstanding the enormous consump- 
tion of the numerous steam-engines, which at this 
m<»nent impart the moving power to the manu&c- 
turers of that town. 

At Worsley *mill, where the canfd leaves its sub- 
terraneous passages, a reservoir was at first con- 
structed sufficiently large to contain at once the 
water for feeding the cana^, and the boats necessary 
for the transport of the coal. Before reaching this 



,Coventry canals. He also g»ve the plans for the cunals of JLeedf 
and Liverpool, Huddersfiield, Chester, Forth and Clyde, and the 
Severn Grand Trunk, Sfc. He was bom in I7l6f and died ia 
1772. 
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basin the canal penetrates by a subterraneous gal- 
lery ^, the mountain which contains the coal-mines* 
It is divided into two branches, which are length- 
ened as fast as the pits are excavated. 

After quitting the subterraneous gallery and the 
reservoir, the canal passes over several roads on 
arches rnore or less elevated, acccH'ding as the vateys 
which it crosses, are more or less deep. In those 
places where the level of the road is nearly equal 
to that of the oanal, the road has been dug away so 
much, that the highest carriages may pass beneath 
the canal without any difficulty. 

One of the greatest obstacles to overcome was, 
that of traversing the Irwell, between the waters of 
wbidi and those of the canal, there was a difference 
in the level of forty feet. The aqueduct bridge, by 
which it was finally aflfected, begins at the distance of 
three miles and a half from the reservoir. It is six 
hundred and ten feet in length aad thirty-six: feet 
in width. It is built of large hewn stones, bound 
together by iron cramps soldered with lead. This 



* The openiog of this gallery is six feet by five. Within, it is 
nine feet ten inc|ies broad, so that two barges may pass each 
other. In some places the canal is dug through the solid rocky 
which serves for its lining ; in other places it is lined with brick. 
At occasional distances, it is lighted by holes cut vertically through 
the roof, some of which are one hundred and ten feet in height. 
The subterraneous part of the. canal is on two different levels, 
joined by an inclined plane, which we shall describe in treating 
of modes of conveyance. 
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beautiful bridge was completed in ten months. It 
rests on three principal arches. The vessels on the 
Irwell passes in flQl sail under the middle arch, 
which is sixty-two feet in breadth. 

.At each extremity of the aqueduct bridge, a 
waste trunk regulates the height of the waters, 
which are thus prevented from overflowing the 
adjacent lands. In the same way, at each end of 
the bridge, a^d at other places where there is any 
reason to fear the bursting of the banks, safety -gates 
have been erected. They are in pairs so as to 
check the water in contrary ways. They turn on a 
horizontal axis, and are kept in a horizontal position 
sloping towards each other. In the ordinary state 
of the navigation, they are under water, and the 
barges pass freely over them. Whenever any part 
of the bank gives way, the waters from both sides 
rush towards the opening, and then the nearest 
safetj/'gate is raised so as to dieck the current in 
each direction. 

It is apparent, therefore, that the only loss of water 
which can take place in case of any bursting of the 
bank, is that which is between the two gates, and 
thus the inundations cannot be either great or dan- 
gerous. The effect of these precautions is always 
in proportion to the extent of the canal on the same 
level. That of the Duke pf Bridgewater being more 
than sixty miles in length, without any ascent or de- 
scent, this kind of precaution was so much the more 
necessary. When it is wished to let off the waters of 
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the canal from the part which is above the aque* 
duct-bridge, the safety-gates at each extremity are 
closed, and a plug being taken from the bottom, the 
waters discharge themselves through a tunnel in 
the Irwell, 

In order to make these safety-gates as sntkll ad possible, the 
canal is contracted by means of masonry, as is usual at the en- 
trance of a .lock, so as to leave only room enough for the passage 
of a barge. ^ This masonry is somewhat concave on the side to- 
wards the water, and there is let into it by means of a groove, a 
frame generally of cast-iron, against which the gate closes, and 
exactly fits; On the other side of the masonry there is a similar 
gate, to act as an opposing power to the sudden motion of the 
water. 

^ On both sides of the aqueduct- bridge, the canal 
runs over very low meadows, and in consequence 
of th6 looseness of the soil, the works have been so 
much the more considerable and diflBcult. It was 
necessary to di;ive down a range of piles on each 
side of the space intended for the canal, of about 
thirty-six feet in length, and bound together, by 
cross pieces. Several thousand oak piles were in- 
serted at the bottom of this enclosure, and the mid- 
dle was filled up with clay and soil taken from the 
trenches on the sides. 

Mr. Phillipps, the author of a general history of 
inland navigation, in giving these details, explains 
the ingenious manner in which this causeway was 
executed. Two barges were joined together; at an 
interval of about two feet. They carried a third 

Vol. I. R 
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barge, capable of holding about eighteen tdns of 
soil ; the bottom of this last was made of valves, all 
of which opened by drawing out a single bolt. 
The two barges, with their burdettj were then 
towed along a temporary canal, which ran parallel 
with the causeway. Above the embankment, how- 
ever, was erected a kind of moveable platform, on a 
horizontal scaffolding. The third barge was hoisted' 
up to this platform by means of an axle-tree, and. 
was then moved, together with the platform, to the 
necessary spot, when the bolt of the valves was 
withdrawn, and the earth discharged. The barge 
was then lowered down upon the two others, and a 
new load was brought and discharged in the same 
way. 

But to return to the description of the general 
line. Where the canal begins, at Wortley, there 
are two arms, whidi branch off; one of them serves 
to transport the earth, dug out of the coal-mines, as 
far as the vast marshes of Chatmoss, for the purpose 
of filling them up and rendering them arable. The 
other extends to the town of Leigh, which is &mous 
for its fustian manufactories. In 1819 it was re- 
solved to make a new cut from Leigh to Wigan, on 
the grand Uiie of canals, which communicates on the 
north with Liverpool and Hull. This scheme, 
when executed, will serve to increase the wealth of 
Manchester. 

Another branch, naore extensive and more im- 
portant, is that which leads to the Mersey along 
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the south bank of the riter and that of t&e Irwell, 
from Longford to Runcorn. 

The part of this canal which is not subterraneous, may serve 

for the grand navigation. The branch, reaching from Manchester 
to the Mersey, is 50 feet broad, and 5 feet deep. The parts 

which are embanked are only half so broad, with a towing-patk 
on each side of 9 ^ feet breadth. At Worsley ihq tuttnel is from 
S 4f , to 10 feet ^ broad, so that boats 4 feet ^ of width may 
pass each other with ease. 

Including the IQ miles of underground navigation, in the mines 
at Worsley, the Bridgewater canal is 55 miles long on the same 
level. This level is also the same with the first 18 miles of thfe 
Grand^'Tmnk with which it communicates. Thus the inland 
navigation in the environs of Manchester presents a continued line 
of 70 miles, without either ascent or descent. Such a beautiful 
level could be effected only through the most daring and 
expensive labours, by long and deep cuts, by immense embank- 
ments, and great aqueducts. The energy of the Duke of Bridge- 
water, and the genius of Brindley, were able to triumph over all 
these obstacles. 

All the canals which converge on Manchester^ as 
well as that of the Grand*Tnink, discharge their 
waters into the Bridgewater canal, and always se- 
cure it a regular and copious supply. Indepen- 
dently of these supplies, and of those which issue 
from the mines at Worsley, the river Medlodc fur- 
nishes the canal, even in Manchester, with a consi- 
derable quantity of water. This supply is effected by 
a kind of reservoir, the flood-gates of which, as well 
as the grooves in which they play, are made of cast- 
iron. In the middle of the reservoir, formed by 

R2 
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these gates, (vannage,) there is a circular dis- 
diarger, about sixteen feet in diameter. Into this 
the superfluous water falls, and is conducted by 
a subterraneous pipe into the riverlrwell. A reser- 
voir of this kind was first constructed at Colnbrook 
to feed this canal. 

Near the reservoir of the midJock, there is a 
quay for the unloading and the retail sale of the' 
coals brought hither by canal. It was wished to 
avoid the land-carriage of this combustible to the 
high spot called Castle Hill. For this purpose, 
Brindley caused a tunnel to be bored under the hiU, 
with a well at the end of it ; by this well, the boats 
are raised into an upper basin, by means of a large 
hydraulic wheel. 

The Duke of Bridgewater's canal, continued on 
a level through its whole course, is at^^ Runcorn, 
where it joins the Mersey, about ninety-five feet 
above that river. From this elevation we descend 
on a space of 660 yards by ten locks*, each mea- 
suring eighty feet in length, by fifteen feet in width. 



* The masonry of the locks, and the timber- work of the gates, 
are of an extremely simple construction. The gates are plane. 
The horizontal beams which form the frame, are squared on^ thin 
\ertical faces only ; their horizontal faces follow the grain of the 
•MTood* The upper beam, instead of being horizontal, rises on the 
land side and projects over the bank, breast high. It forms the arm of 
a large lever, against which they shove when they want to open or 
shut the canal. . The structure of the gates is the same in all com- 
mon canals. 
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Towards the summit of the hiU on the declivity of 
which this descent takes place, a large reservoir 
supplies the necessary water to fill the locks, to 
enable the boats to descend from so considerable aa 
^ elevation, without too much exhausting the waters 
of the canal. At the bottom of the hill itself, three 
rectangular basins, very long, and placed in stages 
by the ^ide of each other, serve to receive the boats 
of the canal and the larger vessels which come from 
the Mersey. 

There are two issues * of the canal at Runcorn. 
Downwards, the issue is by a single gate, situated 
at the western extremity of the dock nearest to the 
river. Upwards, it is by a bisin, which serves also 
to careen the boats of the canal and the vessels of 
the Mersey ; dose by these are docks for building 
vessels. In the intervals between the three basins, 
there are very fine warehouses belonging to the 
canal ; some of them are ten stories high. 

Not far from this, is the pretty town of Runcorn, 
which owes all its opulence to the navigation of the 
canals and of the Mersey. Tl^e oldest houses are 
so clean and neat, that they look as if they were 
obly built yesterday. Some are just completed, 
many others are buiUing, and prove the constant 



* Each of the entrance locks is broader than those we meet on 
the canal, in order that the vessels coming from the Mersey may 
pass more easily. The fall of the entrance lock is twelve feet; at 
the place where they are constructed, the tide rises sixteen feet. 
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prosperity of an aotive population. Runoom, the 
chief town of an industrious padsh, which» at the 
time of the last census, oontained 37,198 inhabit 
tants, is the place where several very opulent 
canals cross each other. There terminates the 
lateral canal of the Mersey and the Irwell, by whidi 
vessels avoid, for a great extent, the troublesome 
assent of the natural bed of those rivers, to go to 
Warrington and Manchester*, 

The boats employed upon the canals, which ter- 
minate at Runcorn, are towed by horses ; they are 
very long, narrow, flat, with vertical sides. The 
head and stem are cut like a wedge, with the faces 
arched. The boats used on the several canals in 
England are aknost aU of the form which we have 
just described. 

If the Duke of Bridgewater's canal is remarkable 
for the beauty and originality of its works, it is no 
less so, in our opinion, for the spirit of order and 
economy which directed the execution of the labours. 
The materials were taken from the quarries, the 
mines, and the forests of the Duke's estate. Thus 
he had, as it were, only the manual labour to pay, 
and Brindley, the engineer, knew how to render that 
as little expensive as possible. In proportion as 



♦ This canal, like that of the Puke of Bridge^vater, ha« a<Jepth 
of water of five feet ; it serves for boats which, vfhen loaded, draw 
four feet. It ends at Runcorn, in a long basin of twenty feet broad, 
ai)d which contains a depth of ten feet. 



J)ukeaf^n4getpater-$ Canal. 247 

the digging Qf the om^ prooeeded. the part already 
rwdered navigable served to ccwvey the materials 
now necessary for the continuation of the enterprise. 
Every boat which brought the stones and timber 
was at the same time a workshop lor the men em^ 
ployed to cut them into the form required ; thus, 
all confusion on Hie spot where the works were 
carried on, all loss of time and of labour, were 
avoided. Let us hope that the oc»»panies eetab^ 
lished in Ftance, for the execution of canals, will 
imitate this example of judicious economy ; &ey 
will be rewarded for it by the same success, and 
their opulence will be the fruit of their wisdoni. 
I*he picture of the operations executed by the 
Duke of Bridgewater» and c^ the advantages which 
he had derived from them, ably represented by Sir 
Richard White worth in 1766, had the greatest in* 
fluence on the calculating spirit of the English, to 
convince them of the superiority of artificial navi- 
gation over th^t of natural currents of water, A 

similar success obtained in my country, through the 
publication of my travels, would be the highest 
rewaid that my ambition could obtain. 

The Lateral Canal of the Sanjcej/. 

It has its origin in the Mersey, a little above 
Bunoom; it passes by Newton, a mami&eturing 
town, especially of goods of the same kind as are 
manufactured at Manchester ; it proceeds towards 
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the founderies of the Anglesea Copper Mine Com* 
pany, and near the glass manufactory of Lancaster ; 
it terminates at the coal-mines of St. Helen, in the 
neighbourhood of Prescot. The productions of all 
the centres of industry are conveyed to Manchester 
and Liverpool by the canal of Sankey, by the Mer- 
sey , and the line of artificial navigation of the Duke 
of Bridgewater. The canal is twelve miles long, it 
descends seventy-eight feet by ten locks ; the depth 
of the water is above five feet and a half. 

A little below Runcorn, on the south bank of the 
Mersey, which spreads in this part into a large bay^ 
the Weaver empties itself, which has been rendered 
navigable from the salt-works of Winsford, by 
lateral cuts, and difficult and expensive works. Let 
lis return to Manchester, and take a view of the 
other lines of navigation which conunenoe at that 
^ity. 

North' West Direction Canal of Bolton and Bury. 

It is op^ed in great section^ like the Duke 
of Bridgewater's, with whidi it commmunicates by 
the Irwell, at Manchester. In the part of that city 
called Salford, there is first a basin, which serves as 
its port ; then it is composed as follows : — ^four miles 
on level ground; then three miles of asoeht; which 
arq overcome by twelve locks ; then four, miles level 
as far as Bolton, with a branch of four miles to 
Bury. 



Canal of Rochdale. 249 

Bolton and Bury are two very jrich and Indus-, 
trious towns, which may be considered as manu- 
facturing dependents of Manchester. Setting out 
from this last town, the canal which bears the name 
of the two former, passes into the valley of the 
Irwell, crosses that river above a place called Clif- 
ton Hall ; then afterwards crosses the Roche, then 
divides into two branches, one of which goes to 
Bdton, and the other to Bury. In 1821, the two 
parishes of Bolton and Bury contained together 
84,768 inhabitants ; they were indebted for the rapid 
increase of their population chiefly to the new means 
of communication formed, within a few years, with 
the centre of the industry and commerce of this 
country. , 

North-East Direction Carial of Rochdale, \ 

It joins in the town of Mandiester itself with that 
of the Duke of Bridgewater by a tunnel ; passes by 
Rochdale, and goes as far as the town of Hali&x*. 
It was begun in 1794, and finished in 1804. It is 
opened in great sectiqii, for boats of the breadth of 
fouite«^n feet. 

The following are the principal measurements of 
its course :•— 

Setting out from Manchester, length 15 miles ; ascent 432 j^ 
Summit Level . . . length 5i - 

Thence to Halifax . . length 11} descent 276, 

Sutcliffe, author of the Treatise on Canals and 
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Reservoirs^ makes soma remarks on the canal of 
Hocbdale, which claim our attention. When thin 
canal was projected, it was taken for granted, that a 
reservoir, having sixty acres in superficies, aod 
with a mean depth of water of Efteen feet. wouW 
afford a sufficient supply for the navigation. Thii 
was very far from the truth. It has been necessary 
to dig five other reservoirs, the mean depth of 
which is thirteen feet, and the surface 320 acres ; 
they contain 155,477,000 cubic feet of water 
renewed twice a year. This is more than triple 
the quantity which had been calculated as neces^ 
sary for the usual service of the navigation witb^ 

' out any loss of fluid. Yet, besides i^es^ mean* 
of supply, it has been necessary to have recQurw 
to mechanical processes. A steam-engine of a hun- 
dred-horse power, is placed at one of the extre- 
mities of the level summit, to raise the water out 
of a Utrge reservoir, while itsdf receives that of 
two others, th^ total capacity of which is about 
75,000,000 cubic feet* Notwithstanding all thew 
precautions, the navigation is interrupted during a 
part of the summer, when the dry wither is of 

• long duration. These observations show how im* 
portant it is to study the nature of the ground, in 
order to be assured that the filtrations will not 
render illusory the most prudent calculations, made 
to estimate before-hand tlie supply of the canals. 

The town of Rochdale, which gives its name to 
the canals is so caUed from the y^S^ w«(«red by 
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the Roche» a little river which Ms into the Irvrell. 
This town manufactures all sorts of stuffii ; it has 
47,109 inhabitants in its parish. It owes nradi 
of its rocent prosperity to the canal, the course of 
which we have just pointed out. 

This entirely modem prosperity is still mom 
striking in the parish of Halifax, which, in the year 
1811, contained only 73,415 inhabitants, and, ten 
years later, contained 90,615. Halifax itself, situa* 
ted on the Calder, which empties itself into the river 
Air, whence you descend by the Ouse into the bay 
of the Humber, is a centre of manufactures for 
spinning, weaving, and dyeing wool and cotton. Its 
orders extend to all the surrounding country. Its 
productions placed on the line of navigation which 
joins Manchester, Liverpool, and Hull, can circulate 
through all the interior of England, or be conveyed 
direct, either to the coasts of the German Ocean, or 
to those of the Irish Bea. 

Direction of the East. 

The canal of Ashton and Oldham begins near 
Manchester, setting out from the canal erf" Rodidale ; 
it is opened in small sectic»fi, is about deven miles 
in length, and rises 160 feet to the town of Ashton ; 
a braCnch towards the north leads to Oldham. The 
parishes of Olcfiiam and Ashton, both enriched by 
the spinning and weaving of cotton, contain, the 
latter, 25,967 inhabitants ; the former, 50,000. T^e 
canal of Ashton and Oldham has other ramifications 
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leading to the great manufacturing establishments 
in the neighbourhocxl. - The principal branch, in a 
south direction, is six miles long ; it leads to Stock* 
port, in the county of Chester. Stockport not only 
enjoys the advantage of the canal which gives it a 
conmiunication with Manchester, but it is built on 
the banks of the Mersey, at the very place where 
tile navigation of that now terminates, which affords 
it the most prompt and cheap conveyance for its 
export produce to Liverpool. 

The Canal of Huddersfidd 

Is the prolongation of that of Ashton. From that 
town it proceeds to the north-east, and ends at Hud- 
dersfield,onthebanksof'theCalder. Consequently, 
the two canals of which we speak, unite two navi- 
gable rivers, the Cakler and the Mersey, which 
flow into opposite seas. It is the canal of Hud- 
dersfield which traverses the great chain of 
mountains, to form a junction between these two 
rivers, flowbg in opposite directions. This passage 
is effected by means of a tunnel, ahnost the whole 
of which has been cut in the rock. It is 5280 yards 
in length, and the longest of all those which have 
been made in Great Britain. From Ashton to the 
sunmiit level, the canal of Huddersfield is eight 
miles and a half, and ascends 334 feet by thirty- 
one locks. The length of the summit level is 
three miles and three-quarters, thence to Hudders- 
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field the canal is seven miles and a quarter, and 
descends 436 feet; it can only be supplied by 
reservoirs; the principal is above sixty*nine feet 
deep. 

The Canal of Peake Forest 

* 

Has its origin at the extremity of the canal of Ash- 
ton, and its course is towards the south-east. It is 
seventeen miles in length ; and is prolonged by an 
iron rail- way to the quarries of lime-stone of Loads- 
Knowl. It has two branches, one canalized, the 
other formed by a rail- way, one mile and a half in 
length. This canal, opened in small section, like 
thatof Huddersfield, passes through a country which 
is very uneven; this has rendered gr^at works 
necessary. 

For instance, an aqueduct-bridge of three arches 
of sixty feet span, and ninety-eight feet and a half 
elevation ; an -inclined plane which, on a length of 
514 yards, ascends 203^ feet, making an ascent of 
thirteen in a hundred. 

The short Canal of Ramsden, . 

I • 

4 

(The name of its proprietor), goes from the river 
Calder, to the canal of Huddersfield. 

It was from 1792 to 1794 that the canals under- 
taken in the directions of the north-west, north-east, 
and south-east of Manchester were begun ; almost 
all of them were completed with rapidity. 
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If the reader has been able to induce himself to 
follow the dry and tiresome itinerary of these hy* 
draulic communications, opened on all points of the 
horizon of which Manchester is the centre, he will 
conceive what advantages that commercial town 
must have derived from so fine an assemblage of 
works. Let us take at once the four great 
canals of Briare, de Loing, Orleans, and Saint 
Quentin, the only ones which are yet navigable 
round Paris, in an extent of forty-two leagues ; let 
us bend and compress them in a circle thirty-six 
times less spacious, and we shall have a precise 
idea of the canals which branch around Manchester, 
about the distance of seven leagues ! Let us add 
to these artificial communications, the navigation of 
the Irwell and the Mersey ; then seven great turn- 
pike-roads which lead from Manchester ; lastly, all 
the iron rail-roads from the divers canals to the 
mines and these manufactories, which stand en- 
closed, we shall then have an idea of the means of 
communication which the art of public works has 
given to this focus of industry, and we shall cease to 
be surprised, that from 1758 to 1821, that is since 
the iron rail-roads and the canals has been made, 
the population of Manchester has increased from 
27,000 to 150,000 souls. 
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CHAPTER III. 

iTie Hydraulic CaMimnications tf Liverpooi. 

• 

In the suoceeding volume^ we dhall describe the 
maritime and commercial establishments of Liver* 
pool ; but here we have to consider that town only 
as a centre of inland navigation. Independently of 
its communications with Manchester, Liverpool baii 
three grand debouches by water : to the sovthi by 
the canal of EUesmere, thence by the Severn to 
Bristol ; to the easU by the Trent and Mersey canal 
to Hull ; to the norths first, by the Leeds and Liver- 
pool canal, whence you may go to Hull ; secondly by 
the Lancaster canal, which goes to the County of 
Westmoreland. 

V 

Communications on the South. 

Setting out from Liverpool, if we ascend the vast 
ba^in of the Mersey, we find in the north batik of 
that river, a little bay, now called Port Ellesmere ; 
it is the entrance of a line of canals, which passes 
first by Chester, then by Nantwich, and then by 
Ellesmere, the central place that gives its name to 
the whole line, which has now become the property 
of a single company. 
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The branch of the canal included between Port 
Ellesmere and Chester, began in 1793, and com- 
pleted in 1796, is on one level in its whole length, 
which is nine miles ; it is fit for the navigation of 
large craft. It issues by three locks into the 
Mersey, and by three other into the Dee, at the 
gates of Chester*. Chester, the capital of the 
county, is situated on the river Dee, at a small dis- 
tanoe from the sea. When we treat of the sea-ports, 
we diall speak more at length of this city, which is 
remarkable oh account of its monuments, its manu- 
factures, and commerce. 

When we quit the braridi of the cinal which 
begins at Port Ellesmere, we enter imflaediately 
the canal of Chester ^ which joins the Dee under the 
walls of that town, by a lock. This last canal, 
undertaken so far back as 1770, was at first intended 
only to convey the produce of the salt-works of 
Middlewick, Winsford, and Nantwichf , at which 
* town it terminates ; it is sixteen miles and three- 



* This canal, of grand section, is for boats fourteen feet broad 
and seventy feet long. The depth of water in the canal is four feet 
and a half. 

t From Chester to Nantwich, the canal rises 170 feet.. It is on 
great section, as well as its prolongation to Port Ellesmere.- There 
arc four towns called the TViches, where the salt-works are situated. 
Nantwich Is the oldest, and at present the least considerable. The 
three others, Middlewich, Northwich, and Winsford are much 
more important. The two latter are, like Nantwich, upon the 
river Weaver ; Middlewich is on the banks of ^le Grand Trunk 
Canal, which crosses the Weaver at Northwich. 
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quarters in length. To derive the greatest possible 
advantage from it, it ought to have been brought as 
far as the Grand Trunk canal which passes by 
Middlewich ; this was in fact the original intention. 
By this means, all the counties crossed by the 
Chester and EUesmere canals, would have had a 
direct communication with the great ports of London 
and Hull, as well as with the richest provinces of 
England. But while it was permitted to continue 
the Chester canal to the bank of the Grand Trunk, 
it was forbidden to make it open into the latter. 
\ Checked by such an obstacle, the Chester Canal 
Company did not execute that part of its line of 
navigation, which was to go from Nantwich to the 
salt-works of Winsford and Middlewich. We men- 
tion this feet, though it is uncommon of its kind ; it 
shews, that even among nations where the legislator 
is the most enlightened, he may be surprised into 
granting restrictions, contrary to the general spirit 
of his acts, and injurious to the public good. 

The restriction of which we speak, and the decline 
of the salt-works at Nantwich, had caused the 
shares in the canal from Chester to that town to fall 
very low: Happily the idea occurred of prolonging 
it by EUesmere*, to form a great system of internal 



* EUesmere, an old Saxon town, is on the banks of a large lake 
belonging to the Duke of Bridgewater. This lake was formerly 
called Alsmere^ or Mare Principals The population of EUes- 
mere is 5,639 ; this town is only six miles from Chirk. 

Vol. I. S 
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navigation. It is now much frequented, and conse* 
quently very productive. 

From Nantwich to lianymynech, in Wales, a first 
line is directed from north-east to south-east. Prom 
Shrewsbury, on the Severn, to Llandesilio, on the 
Dee, a second line extends, which crosses the first 
at right angles. These two lines complete the 
canal of Ellesmere, and form a cross, the four 
brandies of which we shall designate by the place 
at which each of them terminates. 

The following is theit extent :»— 

Branches of Nantwich . . . 35 miles 
Lianymynech 
Shrewsbury 
Llandesilio • 

Total . . • 
To obtain a knowledge of iheir course, we will begin with the 

first branch. Let us embark at Nantwich, in bkrges seventy feet 
in length, seven feet broad ; they will find through the whole extent 
of the lines which we are going to follow, four feet and a half depth 
of water. In the twelve first miles, we ascend 128 feet by nineteen 
locks. We then' see on our left hand, Whitchurch, a market- 
town, towards which there is a navigable branch which extends 
between four or five miles farther to some quarries and mines, the 
produce of which is brought by 4his way to the principal line. 
Foll(fwing our course, we see other branches leading from quarries 
and lime-kilns to the principal line. We reach Ellesmere, where 
the company has stationed its office and the central agency of itiS 
operations ; three miles and a half beyond, near the locks of Frank- 
ton, we cross the grand line of navigation, perpendicular to that 
which we follow ; we descend nineteen feet by three locks, then 
re-ascend to Lianymynech, on the banks of a river which falls 
into the Severn. Four rail-ways are the ramifications of the 
second branch which we have just passed oyer. 
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Th€ Canal qfMat^iganury it only the conlinuation of this bruich 
of ihe canal of Ellesmere from Llanymynech. When we visit it, 
we remark the great aqueduct bridge of stone on the river Vyrnwy ; 
then a considerable branch which encompasses the valley of Gnis- 
field; the principal branch descends twenty-nine feet and a half 
by four locks. Thence the canal ascends again seventy-one feet 
by nine locks ; its total length is sixteen miles. After having trars 
versed the valley of Gnisfield, it goes by the side of th^ Severn^ 
passes by Welch, where a great quantity of woollen goods is 
manufactured J it is the commercial centre of the fertile valley of 
Montgomer3% which is watered and vivified by the Severn. In a 
course of above 217 miles, this fine river is navigable as far as 
Welch Pool, a town containing 3,440 inhabitants. A recent en* 
terprise continues the canal of Montgomery as far as the toMm of. 
Newton. This new line rises forty-seven feet and a half in a 
length of nine miles. Agricultural produce, timber, minerals, are 
exported on this canal, by which every thing necessary for the 
Welch, is imported in return. 

Let us now place ourselves at the lowest point of the second 
line of the Ellesmere canal, that is to say at Shrewsbury on the 
Severn ; ten miles and a half of canal are still wanting to complete 
this line. Following it, we ascend first 134 feet, on an extent of 
one mile and three-quarters, then we proceed fourteen miles and a 
quarter on one level ; we ascend thirty feet by the four locks of 
Frankton, which are near the crossing of the two great lines of 
the canal ; three miles farther, we again ascend thirteen feet by 
two locks ; all the rest of the canal is on a level. This last part is. 
fourteen miles and a quarter in length ; it is the most interesting of 
all on account of its beautiful works : in this short space, it presents 
the stone aqueduct erected at Chirk to cross the Ceriog, then two 
tunnels, afterwards an aqueduct of iron to cross the Dee at Pont-y- 
Cyssyltan. Beyond this aqueduct, the cahal is parallel to the 
river, and hollowed in the rock, for a great portion of its length, as 
far as Llandesilio, above Llangollen^ 

Between Pont-y-Cyssyltan and Llandesilio, a great 

S 2 
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iron rail-road was to be extended by a new rami- 
fication of the canal, in ascending, on one hand, to 
the county of Flint, and descending, on the other, to 
the left bank of the Dee, as &r as Chester. By 
this means, the communications from that city with 
the upper part of the counties of Flint and Denbigh 

* would be much shortened. This project will doubt- 
less be one day executed. 

At Uandesilio, the Dee has a dam of stone and 
sluices to feed the canal, which supply is obtained 
in great abundance, because the Dee, above Uande- 
silio, receives the waters of very spacious and deep 
valleys, and those of Bala Lake, the length of whidi 
is above three miles and a half. A regulating dam 
economises the water of the lake, so that they may 
suffice for the supply of the canal, even during the 
longest droughts. In short, this supply is the more 
advantageous, that it furnishes, from the most 
elevated points, the necessary water to three 
branches of the Ellesmere canal ; those of the north, 
east, and south. 

So vast a combination of inland navigation, by 
procuring outlets for the territorial produce of the 
counties of Flint, Denbigh, Montgomery, Shrop- 
shire, and Cheshire, is an immense advantage to the 
numerous valleys, whose agricultural produce and 

. manufactures it conveys. To these must be added 
the produce of the mines of salt, iron, and zinc, and 
of the quarries of slate, lime, marie, ^c, with which 

.the counties just named abound. We shall then 
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have ah idea of the riches which, thanks to the caoh 
munications opened by the EUesmere canal» are con- 
veyed, according to the speculations of the mer- 
chants ; first, by the Mersey, to Liverpool, Ireland, 
Manchester, and the north of England. Second, 
by the Severn, to Bristol and to the south. Third, 
and last, by various canals (o London and all the 
eastern part of Gre^t Britain. 

The EUesmere canal is perhaps the only example 
that can be produced in the three kingdoms, of a 
systeih of canals, combined in this manner for the 
special wants of the works in the mines, and of 
agriculture, while the supply of the manufactories 
and towns is an object of secondary importance ; 
hence/ the principal landholders of the valleys 
with which the canal of EUesmere now opens a 
communication, were the persons who, ag early 
as l79g, formed the company to which this 
noble enterprise owes its origin. This is an 
example which should especiaUy interest the pro- 
vinces in the centre of France, the landholders in 
which may acquire an entirely new source of terri- 
torial riches, by combining a similar system of in- 
ternal communication for the disposal of their agri- 
cultural produce. 

The EUesmere canal, so remarkable for its ob- 
ject and extent, is no less so for the beauty of 
several works of art, the merit of which we were the 
first to make known to the engineers of the Conti^ 
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nent *. It must daun the attention of scientific men 
on acxx)unt of the two aqueduct-bridges which it has 
been necessary to erect, that of CSiirk, built of stone, 
and especially that of Pont-y-Cyssyltan,. whidiis 
of iron. — See plate. 

f 

The canal bridge of Chii^ is coipposed of ten arches ; it is 500 

feet in length, between the butments, which extend fifty feet on 

. »• 

each side ; this makes its total length, six hundred feet: its elevation 
above the Dee at high water is equal ^o sixty-five feet and a 
half. The breadth of the canal en the aqueduct is twelve feet, not 
including a towing-path, as may be seen in the plate, in which we 
have represented this aqueduct. 

Setting out from Chirk, we pass under the first tunnel, 500 yards 
in length ; the canal runs then in the open air, by means of a deep 
tut, one mile in length. The sec^ond tunnel is 600 feet in length, 
imd opens into the valley of Dee, which the canal crosses at Pont* 
^-Cyssyltan. 

* In this place is a bar, which is drawn across the canal when it 
18 necessary to stop the navigation. When it is free, this bar is i-e- 
■ ceived in a chamber, or deep recess, of equal dimensions, cut in 
the bank of the canal ; a capstan is used to draw it in and out of 
lis recess : this bar, which is of wood, is made to run and to fit in 
« groove! at the bottom of the canal, and on the opposite bahk. 

In 1795, Mr. Telford, who was intrusted with the 
direction of the Ellesmere canal, conceived the idea 
of substituting iron for the coating of clay with which 
the English line their aqueduct bridges. He first 
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* It is in the memoirs on the marine bridges, and higher roads of 
France and England, that they arc fint raemioned. 
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tried this at Chirks as a prelude to the beautiful 
construction of Pont-y-Cyssyltan ; above the arches 
of the aqueduct of Chirk he built side walls with 
brick, in the usual manner, but with stone coating; 
Between these walls he laid down large plates of 
cast-iron, for the bottom of the canal, carefully 
damped, then fastened with iron pins, sdrewed and 
caulked in the joints ; these plates serve at the same 
time as continued holdfasts, in order to prevent the 
side walls from being thrown outwatds by the pres* 
sure of the fluid. 

The works necessary for erecting the aqueduct of 
Pont-y-Cyssyltan were attended with much more 
di£Sculty ; it was requisite to execute the canal at a 
height of 126| feet above the surface of the river, at 
a place where access was had by a causeway dOO 
yards long, seventy-six feet and a half high, and * 
forty-two feet broad at the top; it was found by cal* 
culation that it was more advisable to erect a canal 
bridge 1010 feet in length, than to carry this im^ 
mense causeway any further. To execute this bold 
enterprise^ Mr. Telford resolved to makie still more 
use of iron than in the works at Chirk ; he erected 
nineteen metal arches on eighteen piles of brick, to 
two butments of stone. This aqueduct alone cost 
fifty-four thousand pounds sterling. 

The arches represent two segmc^its of a circle^ 
each formed by four ribs of cast-iron, Which are 
open in order to be lighter ; the open parts have 
the appearance of the stones composing a stone 
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arch, while the bars, or solid parts, may be said to 
represent the arras of such stones. 

To give to the structure a greater power of resist- 
ance against the pressure of the water, the sides of 
the canal are composed of strong plates of wrought 
iron, not cut straight, but so formed as if they were 
a continuation of the lines presented by the solid 
parts of the ribs of the bridge ; and the plates which 
join the parts of one arch with those of another are 
wider at the bottom than at the top, which produces 
the same effect as that of buttresses supporting a 
wall, f See plate. J 

The towing path is a little above the surface of 
tiie water, within the aqueduct ; it is composed of 
pieces of timber lying transversely, and resting 
upon the heads of posts or muntins, which are equi- 
distant. These posts are upon two rows ; one is 
dose to one of the sides of the aqueduct ; the other 
under that edge of the towing path nearest to the 
middle of the canal. Strong beams go from one 
post to the other, and are secured by braces placed 
diagonally between the opposite posts ; thick planes, 
closely joined together, rest upon these beams, and 
finally a layer of gravel, well bound together, covers 
this wooden platform : the object of this gravel is 
not only ^ intended to preserve the floor from the in- 
jury it would receive from the horses' shoes, but 
likewise to prevent the shaking which these animals 
would occasion in treading heavily over an elastic 
surface ; this shaking would be sufficient to disjoin 
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rapidly all the parts of this bridge canal. An iron 
railing) about three feet high, runs along the exterior 
hedge of the towing path, and serves the purpose 
of a parapet 

Such is the aqueduct of Pont-y-Cy ssyltan, which 
for its lightness, simplicity, and elegance is a model 
of its kind. 

Near this aqueduct, ascending the lefl bank of the 
Dee, there ai^e several basins to receive the boats 
tbat^^come to take; in their cargoes, which chiefly 
consist of iron and coal. Most of the piles of the 
aqueduct rest upon layers of coal. 

The valley of Llangollen, in the midst of which 
this monument of art is erected, ik very striking in 
its appearance. I have endeavoured to give an 
idea of it in the short narrative of my second journey, 
as follows : — " From Chester I went to Wales, to 
visit the works of the Ellesmere canal ; the most im* 
portant, in my opinion, was the aqueduct of Pont-y- 
Cyssyltan, thrown over the torrent-like river whidi 
flows through the valley of Llangollen. At the 
height of 127 feet, and for a length of 1000 feet, you 
see an aerial canal, the metallic envelope of which is 
supported by bold and light piles. Boats heavily 
laden, and the horses which tow them, securely pass 
over this road, hanging over an abyss, and carrying 
to Ellesmere the coal, the lime, and the iron flir^ 
nished by the mines, the quarries, and the forges of 
the vale of Llangollen. ' 

'' After a long and fatiguing, walk, I entered the 
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valley on a fine autumnal evening, almogt at the 
moment of sunset ; never did a more magnificat 
scene burst upon my sight, in the midst of a vigorous 
vegetation, still retaining all its freshness: columns of 
smoke and flame ; perpetual eruptions firom the cra- 
ters of industry ; furnaces^ forges, limekilns, and heaps 
of coal ignited to become, by the very, operation 
of ignition, a perfect combustible ; manufactories, 
pountry*houses, and villages, placed in the form of 
an amphitheatre, on the sides of the valley ; below, a 
rapid torrent; above, the canal bridge, placed, atf 
if by enchantment, on lofty and slender pillars of 
an elegant and simple construction ; attd this mag- 
nificent work, the fruit of the happy and bold eflforts 
of one of my friends ! Lost in the contemplation of 
these beauties of art and nature, which by the fading 
away of the declining light, changed their appear- 
ance every moment, I stood as it were in ecstasy, 
till the close of twilight obliged me to retire, and 
seek an asylum at some miles' distance. This is 
what I have seen, but which I cannot describe 
without depriving it of the charms of reality, and 
which nevertheless, in spite of time and distance, 
still makes my heart teat at the recollection of the 
emotions which this magnificent scene excited in 
me/* — (Mcmotres on the Marine Bridges and IKgh* 
roads of France and England.) 

Canal of Shrewsbury. 

Its utility will become much greater when the Elles- 
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9^Fe eaaal is finished; at prdaeatr it s^nresto Convey 
coals to Shrewsbury, a oommercial wA mmufiitotur* 
ipg town, with a population of 80,000 inhabitants, 
enriched by the traffic, both on the Severn and cm 
the principal roads from Birmingham and London 
to Dublki. , 

Leaving Shrewsbury, to follow the line of the 
canal, we proceed towards the east end, passt first 
a tunnel 970 yards in length; after going twelve 
miles, as far as Langdon,.we traverse the Tume on 
an aqueduct bridge of iron* ; it was the first that was 
built in England, and was estecuted by Mr. Telford, 
ih 1795 and 1796« Those persons who always 
prophecy ill success to works of a new kind did not 
fiul to affirm, that in winter the ice would warp the 
the walls of the canal ; they pretended that the vari^ 
ations of the temperature causing the iron alternately 
to dilate and to contract would produce rupture, 
and soon render the metal aqueduct unserviceable. 
Experience has proved the contrary. 
' Settiiig out from this aqueduct, we ascend nearly 
•ighty feet, by several locks, on an extent of four 
miles and a half. At this distance we are at the 
foot of an indined plane, which also rises eighty feet, 
on a length of 610 feet ; this inclined plane raiders it 
necessary to employ very short boats ; they carry 



* It is 186 feet long, and stands fifteen feet and two-thirds above 
the water iu the Turne. The towing path is outside. — (^5ee the 
pifLte representing this uffiieduct.) 
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only eight tons. We shall describe the manner of 
working them, when we treat of conveyances. 

In order to avoid the loss of water which would 
arise from the passage of such short boats through 
long liocks, each of them is divided into four parts by 
three inner gates, which turn like the safety- gates 
previously described on a horizontal axis, lining 
at the bottom of the lock. The Water may be in- 
troduced in each of these compartments, and drawn 
out of it independently of the three others. 

Towards its eastern extremity, the Shrewsbury 
canal divides into two branches : one ascends to the 
north as far as Newport ; this branch, upon whidi 
there Is an inclined plane, is the work and the pro- 
perty of the Marquess of StaflTord ; it is above six 
miles in length. The southern branch is very 
short, but it has been prolonged by the Shropshire 
canal, the essential object of which is the exportation 
of the produce of the quarries, mines, founderies,(!S'c., 
of iron, lime, and coal. 

The Shropshire Canal is celebrated in the history 
of the art. It descends to the Severn, which it joins 
in two points, by means of a bifurcation ; though only 
fifteen miles in length, it has, in that short space, 
three inclined planes — 

Fectlong. Feethlg^ 

The first near the Shrewsbury Canal . , 96I 120 

The second situated near Windmill ♦ . . 1800 126 

The third at Hay, near the Severn . . . 1050 207 

* At the inclined plane at Windmill/ six boats ascend and six 
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The first two are like that of the Duke of Bridge- 
water's canal, the third has a remarkable particula- 
rity ; this is a counter plane, about thirty feet in 
length, by which it re-^descends into the upper part 
of the canal. A steam-engine of six-horse power 
serves to make the boats ascend on this last plane, 
which for the rest does not difier from the others. 

We have said that the Shropshire canal divides 
into two branches, which go to the Severn; the 
western branch joins tKat. river near the celebratied 
foundery of Colebrooke dale, where the first iYon 
bridge was cast. Before the adoption of inclined 
planes, this branch presented a very singular esta- 
blishment. Two wells had been dug thirty-two feet 
in circumference, and one hundred and twenty-two 
feet in depth. On the loaded boats coming from 
the canal to the upper mouth of one of these wells, 
their cargo was put into iron chests, which were let 
down the well, and reached the bottom of a subter- 
raneous vault, going from that point to the lower 
part of the canal, which issues into the Severn ; the 
iron cases were raised and let down by means of a 
large wheel, with a curb placed between the two 
wells. It has been found much more advantageous 
to employ inclined planes, which saved the trouble 
of unloading and re-loading. The Shropshire canal. 



others descend in an hour ; three men are suHlcient to direct them. 
The burden of these boats is from five to eight tons ; they differ 
only in the depth of the hold. 
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like all those which pass near the mineB, is pattly 
&d by the water exhausted from the mines, wbddi is 
raised by means of the Steam-engine ; a similar 
machine serves also to pour into the bed of the 
canal the water of a reservoir placed on a lower 
level. 

The Ketley Canal, 

Which communicates to the rich founderies of that 
name, is only a branch of the Shropshire canal ; it 
has the first inclined plane which was made in Eng- 
land*: the boats f which are to pass it are placed 
upon a carriage, the fore wheels of which diflfer in 
size with the hind ones, in order that its platform * 
niay be horizontal ; these wheels are of cast-iron. 
When the carriage arrives at the top of the inclined 
plane, it enters into the lock, and its platform is then 
on a level with the bottom of the canal ; when a 
loaded boat descends, its weight and impetus are 
sufficient to draw up another boat carrying two and 
two-thirds tons. 

From the summit of the incUned plane, the little 
canal of Ketley leads to the mines of Oken Gates. 
In order to economise the little water that can be 
employed for this navigation, a reservoir on the side 
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* This plane has a fall of seventy-three feet, and is 670 long ; it 
has a double rail-road. 

t They are twenty feet long, six feet one-third broad, and three* 
feet eight-inches deep ; they carry eight tons. 
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of the lock, which joins tlie indined plane, receives 
h^ the water which must serve each time to fill 
the lock. When the water becomes too scarce, a 
steatn-engine restores to the canal what has been 
expended at the passage of each boat . 

South-East Direction. 

The commmiications east of Liverpool, are cai« 
ried on in the south side by joining the Mersey 
which flows towards the west with the Trent, which 
run^ in the opposite . direction, and falls into the 
basin of the Humber, on the banks of which the 
great port of Hull is situated. We have already 
described the navigation of the Mersey • From this 
river we enter part of the Duke of Bridgewater's 
canal, which we follow as far as Preston Brook, 
where the Trent and Mersey canal begins, which 
is called the Grand Trunk, because it is like the 
stem of the tree from which almost all the branches 
of the inland navigation of England spread out It 
was at Liverpool that the idea of opening such a 
canal was first conceived (in 1755), but it was in a 
direction which was not adopted. The line of navi- 
gation that was preferred in the sequel was planned 
by Brindley ; it was adopted in 1765 by an associa- 
tion, composed of the principal landowners, manu^ 
facturers, and merchants of Stafifardshire,<lirected by 
Admiral Anson, and with the Marquess of Stafford 
for president 
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Most of the associati<»)& of this kind formed in 
Great Britain, have in the same manner had for 
their promoters and advocates, some of the most 
distinguished members of an aristocracy, whose 
patronage extends to all the works of public utility. 
The noblemen, who thus take under their protection 
some new project, begin by employing agents in the 
country which is to reap the benefit of their active 
and powerful influence, to get it approved by the 
principal inhabitants, and to induce their own 
friends, opulent and numerous, to contribute to the 
expense of the proposed imdertaking. Afterwards, 
in order to obtain the assent of the legislature, they 
employin the two houses of parliament their interest, 
that of those members who are under their powerful 
patronage and influence, and often even that of all 
the political party to which they belong. Such, 
according to the wish which we liaye expressed in 
the introduction, i^ the useful patronage which we 
should like to see instituted by those families in our 
country, who have acquired some authority over the 
minds of others, by their rank, their titles, and their 
talents, and their high functions in the administra- 
tioa or in the legislature. In France, there are few 
private persons rich enough to make^ such sacrifices 
as the Duke of Bridgewater, and to execute at their 
expense great public works ; yet many of them may 
assist and direct the associations to be formed, or 
which are already formed in their respective de- 
partihents. It is one of the surest and most advan- 



The Ketley Canal. 273 

tageous means of influence which can te offered to 
the higher class, which in our new state of society, 
endeavours to place its interest and its power on 
lasting foundations *. It must always have present 
to its memory, a great truth confirmed by experience ; 
it is not by accumulating estates, treasures, majorats^ 
and entails, but by acquiring rights to the esteem 
and gratitude of the people, that the British aristo- 
cracy causes its titles and privileges to be tole- 
rated, I might almost say, loved. But let us return 
to the canal commenced under the patronage of the 
Marquis of Stafford. 

* Staffordshire, which this canal traverses and 
vivifies, is a province equally remarkable for its 
rich pasturage and fertile arable lands. Its soil 
contains mineral riches not less valuable ; iron, 
coal, lime, alabaster, the clay fit for fine ealthen- 
Ware, china, 8^. Such is the opulent country, which 
has become the centre of the inland navigation of 
England, since the opening of the Grand Trunk 
canal. 

A great number of manufactories . rapidly rose in 
the neighbourhood of this canal, while the old ones 
have acquired greater prosperity, notwithstanding 



* The great, says MassUlon, are great only for other men ; thtfy 
enjoy their greatness only inasmuch as they make themselves 
tw^wZ to others; and they lose the right and title which make 
them great, as soon as they seek to serve themselves alone. 

Vol. L T 
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the) competition. Agrioilture has also benefitted 
by liiese new conununications and outlets. Every 
interest of this kind is so well understood in Eng* 
land by the land^owners* that those whose estates 
were situated in the line of the Grand Trui& canal, 
offeredji for the most part, to give gratuitously as 
mudi of their land as would be required for the 
breadth of the canal ; when, at Uie same mexn^t, 
they advanced their money to meet the expenses 
of an undertaking from w^ch they expected to de* 
rive so nwch advantage. Experience has justified 
the hopes which they had conceived, by success, 
which exceeded all that the most &vouraUle calcula- 
tions had held out The income has increased to 
sudi a degree, that the dividends fixed at first at 
five pounds sterling, have risen to sixty, and the 
shares which were at first of one hundred pounds 
staling, have been sold at ihirteentmeB thai sum! 
The capital first subscribed was 354,250/. sterling ; 
the progressive extensions of the navigaUe line 
rendered new loans necessary, which have all be^i 
repaid out ^ the profits of the canaL 

Principal Dimensions of the Grand ^Pnmk. 

Length ninety-three miles, of which sixty miles in 
the centre^ opened in small section, with sixty-nine 
locks ; then, in large section, firsts on the side of the 
Mersey, eighteen miles, on the same level with the 
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Duke of Bridgewater'fi canal ; s^condi oa the side 
of the Trent, sixteen miles^ with six Jk)cks, 

Othir Dim€t^<m8^ Sxirmiik»t dnire. 

Breadth at the surface of the water 53 feel to 40 55 feet to do 

Bfesuith at th« bottdm « « IB . . . Ii6 
Deptk «...*.. 5 6. . . 46 
Locks, 7Si feet breadth « « 15 . . • 7 6 
Breadth of the boats*. . , 14 • . . 7 

Hie Grand Trunk canal presented letmch greater 
difficulties to ovewjome than that of tlie IXike of 
Bridgewater. It was necessary to direc* it across 
a series dT valleys and mountains, which have re* 
quired the construction of thhty-five locks <wi tyM 
side of the Mersey, and of forty on the opposite, 
the erection of three aqueduct-bridges, and <rf 
258 common bridges, the formation of five reser- 
voirs, the excavation of five tunnels to traverse 
the great chain of hills which runs from the south 
to the north of England and Scotland. It was ne* 
cessary to rise 816 feet above the Trent, and 408 
feet abote the Mersey, Moreover, not to be 
obliged to rise still higher, they were forced to give to 
the principal tunnel, bored in the pass cf Harecastle, 
a length of ^98 yards. When the plan of the 
canal was originally made, they did not venture to 
open this tunnel in large section, which would have 
greatly increased the expense. It is for this reason. 
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* The large boats carry forty tons ; the smaller ones twenty. 
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that the central part of the Trent and Mersey canal 
has been dug only in small section*. ' 

The tunnel of Harecastle is only nine feet broad 
by twelve high, it is almost everywhere arched with 
bricks. It cost eighty-four shillings and sixpence 
per three feet. To attain the highest degree of 
economy, they have not even made a towing-path 
in this gallery. In order to pass it, each boat has 
two men, who, lying on their backs, push with their 
feet against the walls of the tunnel Thus, two 
hours are employed in passing less than a mile aiAi 
a half. This place is so frequented, that at the 
moment when the passage begins, a file of boats a 
mile long is often seen. To prevent confusion, those 
going to Liverpool pass in. the morning, and those 
going in the contrary direction in the evening. 
. Thia accumulation of a traffic, too' active for the 
locality, will render it necessary to make the canal 
broader, in order that a smaller number of boats, 
carrying the same quantity of merchandise, may 
occupy a smaller length and pass with greater 
rapidity. Thus it is already intended to open 
the canal in large section, in its central part as 
at the extremities, and to extend this improvement 
to the principal branches. If the abundance of 



* The canal has four other tunnels, of which the following is 
the situation and the length. Preston-on-the-Uill, 3730 feet ; 
Bamton, 1716 feet; Saltersford, 1050 feet; Armitage, 39O feet. 
All four are thirteen feet broad, and seventeen feet high. 
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capitals, accumulated during the last half century 
by the British merchants, and- the prodigious ac- 
tivity which it has given to the conveyance of 
merchandise, now make the dimensions of part of 
the Grand Trunk canal much too small, for the wants 
and the resources of an industry, which has become 
gigantic, we must not, for that reason, blame the 
members of the company who first conceived, upon 
a modest plan, their judicious undertaking. Let 
us rather praise them for the precautions, excessive 
as they may appear, which they have taken to in- 
sure success to their speculations, in reducing asr 
much as possible the original expense. 

We should reflect, that it was this spirit of eco* 
nomy to which was owing the success of the first 
speculations, which, had they failed, or even been 
less profitable to the projectors, would have sufficed 
to disgust the public with the hydraulic ways oflfered 
to commerce for the conveyance of their merchant 
dise. This remark is the more important, because 
in the present state of Frendi industry and com- 
merce^ycanals upon too expensive a scale ought not 
to be undertaken. Opulence and splendour, are 
only safely to be attained by the steps of modesty 
and circumspection. 

Following the course of the Grand Trunk canal, 
setting ofi^ from that of the Duke of Bridgewater, we 
first cross the tunnel of Prestpn-on-the-Hill, we then 
proceed by the side of the salt-works of Northwich, 
Nantwich, and Harecastle, near the great tunnel 
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situated at its highest levd ; in coming cmi of this tun-* 
nel We «ier the valley of the Trent, where the mnal 
follows a course parallel with the river. Contiguoua 
to thia is the beautifol manufactory dl earthenware 
known under the name of £truria> founded by the 
eetebrated Wedgwood^ at the time of the %xsX opoih 
iBg of the canal* 

Jion rail- ways convey^ pn diffexent points of the 
navigable line, the produce of the quarries, mines, 
and nei^bouring manufactories^ The firsrt branch 
of the Grand Truntc canal, in length about eight 
mil<^ goes to Newca&tl&rundei^line, famous for its 
hat manufactCNPy ; then re^aac^da to Gheddletoii, 
in tiie midst of a county full of manufactories of 
every &peoiea of earthenware, known by the name 
of Stafibrdabire waress. 'Qn the leA bank of the 
Grand Trui^, another branch, in length twenty^eight 
mile&, aqd continued also by three mailes and three* 
quarters of iron rail-way, goes south to the town^ of 
Uttoxeter, and northwards to that of Leek, tra^ 
versing a country rich in all kinds^ of inanufi^ctoories. 

At Haywood, in the vicinity of the town of Staf^ 
ibrd, we find on otr right the entrance of the Wor« 
tester canal, which dese^ids to the Severn. We 
pass the Trent, over an aqueduct, then a tunnel, 
^nd we amve at Fradiey, at the soutiiert^uofst point. 
Here begins the canal of Fazeley, which cc»mmt* 
nicates with those, of which Krmingham and Lon* 
don are the ceirtre. Here also, the Grand Trunk, 
leaving the directic» of the south-east, turns sud^ 
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denly to the north-east ; crosses the Trent, and fol- 
lows the left bank of the river to Wilden-ferry, on 
the Derwent, a river which flows on to Derby. 

The canal of Derby is formed of three branches, 
whidr, i^-unite in this city, and lead, the first, towards 
the south, to the Qrand Trunk, which it crosses, to 
fall into the Trent at Swarkstcne ; the second, to the 
north ; the third, to the west, to the canal of Erewash ; 
total length, sixteen nules. Thus, including the 
Derwent, there are four navigable lines, proceeding 
from a town whose industry is much benefitted by 
them. The stream of this river is likewise very 
serviceable to the silk and cotton manufactories. It 
was at Derby, on this same river, that, in 1718, the 
first mill for winding and twisting silk was erected 
by J. Lombe, a native, who stole the secret of this 
art from the Italians, and who, it is thought, was 
poisoned by them. , TTie period of his patent of im- 
portaticMi having expired, the Pariiament granted to 
his heir a national gift of 14,000/., provided that he 
should make a complete model of the new mechan- 
ism, for the benefit of the public. Derby has many 
manufactories for silk stockings and porcelain ; 
native marbles, metals, ^c, are also wrought, all 
which productions of iiohistry find a most convenient 
and economical outlet, by means of the inland navi- 
gation. 

The canal of Erewash, parallel with the river of 
that name, brings to the Trent the produce of the 
coal mines of the higher part of the county of 
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Derby ; its length is eleven miles and three-quarters, 
upon a descent of 154 feet. Its branches are, first 
to the west, the canal of Nutbrook, constructed 
by two proprietors^ extending five miles ; secondly, 
to the north, the canal of Cromford, of which a 
branch is continued by an iron rail-way, as far as 
Mansfield ; thirdly, to the east, the canal of Not- 
tingham, which terminates at this town, on the Trent, 
but which is continued below this river by the canal 
of Grantham. The sight of this humble town should 
inspire us with feelings of respect: Newton ac- 
quired at Grantham the first principles of a know- 
ledge, which was one day to explain the laws of 
nature. 

Nottingham, in the centre of so many canals, 
re-unites all the mesins of a prosperous and varied 
industry. For twenty-five years it has produced 
lace, shawls, spun cotton, silk, ^c. This town is 
celebrated for its stocking manufactories ; its wealth 
' and population increase with its manufactories and 
means of exportation. In 1811 it only reckoned 
34,253 inhabitants; ten years afterwards, it had in- 
creased to 40,415. Above twenty years ago, when 
it had scarcely 30,000 inhabitants, it was the 
centre of a formidable conspiracy of incendiaries, 
and of frame breakers, because the mechanic con- 
sidered these machines as the causes of his misery. 
The conspiracy, once destroyed, the manufactories 
became more numerous, the population increased 
one-third, notwithstanding which, the general cofn- , 
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fori is greater than before— thus, experience justifies 
the use of machines consecrated to industry, for the 
good of society. 

Beyond Nottingham, stiU descending the Trent, 
we find, on our right, the most ancient canal in 
England, it is the Fosst Dykcy excavated by the 
Romans, filled up in barbarous reigns, and again 
opened in modem times. This canal extends as 
far as Lincoln, where it terminates the navigation of 
the ancient Witham. 

At Stockvdth-upon-Trent begins the canal of 
Chesterfield, a manu&cturing city, surrounded with 
coal and iron mines, the produce of which is ex- 
ported on this canal. 

The length of this canal is nearly forty-five miles. 
It is in great section only, in the first five miles, firom 
Stockport to Pusford. From the Trent to the highest 
part, its ascent is 335 feet ; a tunnel is also passed, 
3000 yards in length, ailer which we descend forty- 
five feet, down to Chesterfield. 

Communicatiom of the North- West. 

The canal of Leeds and Liverpool, opened in great 
section, with a depth of water equal to four feet and a 
half, on forty-two of breadth — ^it is important from its 
extent, and the resources afibrded in the counties it 
traversies. 

It is 130 miles in length, and communicates by 
the Air, and the Ouse, with the bay of the Hum- 
ber, Hul]^ and the German Ocean ; it commences 
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at Liverpool in a basin, whose waters are fifty-two 
feet above the lowest tides of the Mersey ; from 
tbence to the cuhninating point the canal ascends 
430 feet, it is conducted by means of a tunnd, in 
length 1550 yards, in breadth ei^iteen feet» and 
seventeen in height ; and lastly, as far as Leeds, it 
descends 410 feet 

To follow the canal of Leeds and Liverpool, set- 
ting off from this last town, we first go towards the 
north, we turn to the east, to enter the valley of the 
Douglas ; a brandi conducts to the north, towards 
the mouth of this river* We continue to asoand 
parallel with the Dou^Uis to Wigan, the parish of 
which contained, in 1821, 36,818 inhabitants, a pa» 
pulation whidi the coal mines and manu&ctories 
mable to live in (^lence. From Wigan we ascend 
to Uie north, thra to the west, to Blackbom^ a ma-- 
nufacturing city, where silk-yam manufaokNries, 
weaving, and bleachings, are very prosperous. The 
parish of Blackburn alone craitains 53,350 perscsis. 
Advancing to the west we arrive at Beverley, 
another town, rich in its manufactories, and in the 
mines worked in its neighbourhood — ^we return to 
the nsoAk to proceed to Ck>lne, near to the highest 
part ofthecanaL Ute great increase of populatioii 
of the difierent cities we have surveyed is quoted in 
the last estimate of trade, published by the British 
Parliament, as the result cS a manifest improvemifU, 
for some years past, in the manufactures of Lancas- 
ter, In coDung out of the tunnel of Pduhidge we 
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rater into the ooQnty of Yc»rk, still advancing alittle 
to the northward ; at last we return to the south- 
east» to Iieeds, visiting in our way Skipton and 
Bin^ey^ 

Leeds is one of the modt interesting towfns in 
England, hy the great appearanoe of industry which 
it displays^t has assumed for armorial bearings 
two of Minerva's birds, because this goddess pre^ 
sided over the weaving of silk and wool, as weU as 
over other useful arts — arms which, by-the-by, are 
worth all the rampant liooSr gnffios, and saltiers, 
which the heraldic art ever invented. 

Leeds is the centre of orders far, and the {Hincipal 
market of, woollen cloths manufectured in the west 
of the county of York, a county, ofwhidi it is (if 
we may thus express it) the commercial metropdis. 
The building which is used as a depdt, and as a 
place of sale for coloured cloths, is 380 feet long 
by 180; it has six double rows of stalls, and is the 
Palais Royal of mercers, and, what will certainly 
appear incredible to our dealers in stufis of the 
streets c^ St. Dranis and the Halle, this buildings 
is Q^ebrated for the perfect manner in which it is. 
lighted ! The internal police and r^ulations, by 
which sales are carried on in this beautiful esta-* 
Misbment, are not less r^narkable than its archi- 
tecture. The trade of white woollen cloths occupies 
a less spacious building ; it contains, nevertheless, 
1210 shops ; the farmer one 9000. I do not men- 
tion various other branches of trade, impoftant in 
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tiiemselves, but secondary for Leeds. This city 
has a public sdiool, with one hundred and twenty 
presentations ; a school on the Lancasterian plan, for 
1000 children ; schools of industry and sunday 
schods, two conunercial and political newspapers, 
more important than the Moniteitr, a Journal of 
SdencOf ^c. Such are the intellectual resources of a 
population, which, in 1811, was reckoned at 62,534 
inhabitants, but which now amounts to 83,796! 

. Communications of the North. 

Canal of Lancaster.^^It derives its name from 
the county, which it traverses lengthways, passing 
through districts rich in fossil coal, and other useful 
minerals ; it was begun by Brindley, continued by 
Whitworth, and completed by J. Rennie. It is 
suited to large barges *, It is seventy-five miles and 
three-quarters in length. It commences to the south 
of West-Houghton, leads to Wigan by a short 
branch, crosses a tunnel at Chorley f , descends 118 
feet by an inclined plane, traverses the Ribble over an 
aqueduct at Preston, a town remarkable for the per- 
fection and the excellence of its silk yam and cotton- 
weaving machines. In proceeding still towards the 
north, we come to Garstang, and arrive at Lan- 



* Its depth of water is seven feet. It is intended for boats four- 
teen feet in breadth, and carrying sixty tons. 

V 

t There is another tunnel near Kendal. 
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caster, which was, as its name indicates, a Roman' 
station. Near this city is a beautiful stone aque- 
duct constructed on the Loyne, by J. Rennie ; it has 
five arches, each of which are in span seventy 
feet, and sixty-four in height. To the north of this 
aqueduct, the canal passes to Burton and termi- 
nates at Kendal, in the county of Westmoreland. . In 
treating of sea-ports, we shall give ample descrip- * 
tions of all the towns we have just mentioned. 
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CHAPTER IV. 

Water Communications with London. 

Supposing us to leave the capital in a boat laden 
with merchandise or with passengers, let us examine 
the difierent ways we are to follow. On the east, 
we have only the lower course of the Thames ; this 
route belongs to the sea and coast navigation, 
explained in the following volume. 

Communications with the North. 

These are made by the Lea which communicates 
with the Thames at Limehouse, an eastern suburb 
of London. 

The first works executed to render the upper part 
of this river navigable, consisted only in a few dams, 
intended to procure a sufficient depth of water. In 
1767, they consulted Smeaton on these imperfect 
works ; they then built locks^ at the same time that 
a lateral canal was made. 

In ascending the Lea we find, on the right bank, 
a little stream, which leads to Waltham Abbey, the 
chief gunpowder manufactory of government. (See 
MUitary Force , vol. 2.) 

Continuing our navigation, we arrive at Ware, 
one of the richest markets for the corn-trade. Every 
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week it supplies, for the consumption of the capital, 
more than 7500 sacks of oats and wheat. This 
agricultural produce is seen descending in barges, 
which return laden with fossil coaL Near to Ware, 
we perceive on the right bank, the feeder of the 
aqueduct of the new river. 

We ascend from Ware to Hertford, capital of the 
county of this name ; this town has but 4265 inha- 
bitants. We must here stop to observe an endowed 
school of the Blue-Coat Hospital of London, where 
the charity of the founder educates, maintains, and 
clothes gratuitously, 500 children ! Nor must we 
forget the beautiful college, where the East India 
CJompany has provided for the instruction of young 
gentlemen, intended for the civil government and 
commerce of Hindostan. Professors, such as Mal- 
thus and Mackintosh, are the ornaments of this 
college. 

At Hertford terminates the navigation of the Lea. 
It is proposed by means of a canal, to join this river 
with the Cam; which gives its name to Cambridge, 
celebrated for its University, 

The Cam falls into the Ouse, and descends to the 
port of Lynn Regis, on the south bank of the bay of 
the Wash. 

■ 

As the junction of the Cam with the Lea has 
not been yet eflFected, we must re-trace om steps. 
Nearly on our re-enterii^ the Thames, we find 
a short cut which leads to the head of the Re- 
gent's Canal, on the left baiJc of this river. It is 
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also near this point, that the canal which inter- 
sects the Isle of Dogs opens. 

Communications unth the North-West. 

* • * 

The RegenVs Canal — It encompasses, from the east 
to the west, the north of the capital, and is the 
point of departure of a long chain of canals, which 
go to HuU and Liverpool. It is open in great 
section. 

Its breadth at the level of the water, is 45 feet, 
and 30 feet at the bottom, in a depth of water of 
five feet. Its length is eight miles, and its total 
ascent is 84 feet, the breadth of the towing-path is 
twelve feet ; a foot-path, on the opposite side, three 
feet in breadth, is peculiar to this canal. 

To follow the canal, in setting out from the south 
bank of the Thames, at Limehouse, we ascend im- 
mediately by three locks ; we pass under the great 
and beautiful Commercial Road, which [leads to 
the East and West India 'Docks. We ascend suc- 
cessively by five other locks, in going round the 
city. Arrived near the suburb of Islington, we tra- 
verse a tunnel, in length 896 yards ; we pass* over 
a deep cut, we reach the Hampstead road, and 
ascend again by four locks ; we then follow the north 
skirt of the Regent's Park, and find on our left a 
branch of the canal, which proceeds to the east of 
this park, and terminates in a spacious basin. The 
ships employed in the navigation of the Thames, and 
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also coasters, may enter this basin, which, becomes 
a centre of trade for the north of the capital. From 
this basin, the canal is on the same level as far aa 
Paddington. To preserve this level, it was neces- 
sary to make considerable cuts^ and excavate a tun- 
nel, in length nearly 440 yards. 

The Regent's canal, which must be supplied by 
the waters taken from the Thames, by means of 
steam-engines, is now to be fed by the company 
known by the name of " Th& Qrand Junctmi Water- 
works Compamf.*' For the future, this company will 
draw directly from the river Thames, the water with 
which they supply the' inhabitants of London. 

This canal, though not very extensive, presents 
nevertheless numerous works of art. Thirty-seven 
bridges cross it ; it passes under the aqueduct 
of the New River : it has, as we have seen, two 
tunnels, which, similar to most of those constructed 
for English canals, are without a toWing-path. (See 
plate.) 

It is surprising, that, as yet, a simple and easy 
mechanism has not been invented to enable the 
boat's motion to be as rapid in passing the tunnels 
as on the open canal. It is a problem of great 
utility, which we propose to the abilities of English 
engineers. 

General Congreve had prevailed upon the com- 
pany to allow a double lock to be erected on the 
Regent's Canal, he gave it the nan^e of Aydrcjmeti- 
malfc, because the power of air and water were 

Vol, I. - U 
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aambiiifri to raise and aiiik^ dltenmiely, two floats, 
ion which maja to rest the boals about to asceod and 
deaoend. This plan was deemed iageqious, but 
too OQDiplicated» and liable to hp deranged] it was 
tbiff^re abandoned. 

They have oonstruGted on the saiqe eanalt a 
double l^ok mere simple* and which ge^Mnlly may 
be advantageously emj^yed. The oontrivance is 

as follows :-rT- 

By means of a pipe under ground* whic^ a fioodT 
gate opma es shuts at pleasure, a comnnimication is 
established between the two looks. Let us now 
suppose the water in one of the locks to be on the 
eaipe Ib^vel ai that in the eaual above ; and the 
water in the othear lock, likewise on the same levd 
as that pf the canal below. In raising the flood- 
gate of the abovormentioaed pipe* the hmght of the 
water in the two locks mU then be only half what it 
is i)^ the ifiq^er and lower parts of the canal. Hence, 
if the boat is to ascend, it will only be requisite to 
)et in the lock a quajitity of water, equal to the half- 
differenoe of the level we have just noticed ; if the 
boat desceqds* the same quantity of water will be 
ai}fficieiit« Thus, in both cases, the consumption of 
wat^r will be half what it is in general. (See 
plate.) 

Canal and Bonn of Paddin^ton. 

It is at this basin, that ^ canal of the iune 
name b^ms, and the Regent's terminates. Ptid^ 
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dington, till lately, was but a village, but the new 
water-ways that traverse it, have made it an im- 
portant place. Numerous buildings have united 
this village with the metropolis, pf which it i^ now 
a rich, well-built^ aiid haqdson^e 3uburb. The basin 
of Padd^ngton i^ not less than 400 yards in lengthy 
and 290 yards in breadth. Rows df wharfs aiui 
sheds rise parallel to the quays of this commer- 
cial port. 'Finally, near the same quays, large 
spaces of ground afford accommodation for the pub* 
lie salQ of the agricultural produce, brought hither 
by the inland navigation. 

The Paddington canal is thirteen miles and a 
half in length, on one level ; it is generally fifty- 
nine feet wide; this width increases to 130 feet, 
in places allowed for the accommodation of barges 
wl)ich ipay b^^ppea to be detained by some caimp 
pr other. On each side, the space reserved fiar 
the towing-path and the embankment, is thirty-six 
ieeL*v 

The Paddington and Regent's Canal have, with 
regard to London and the Thames, the same destiny* 
tion as thi^ c^inpds of St. P^wus and of St. Martia 
will have for Pari& and the Seine; but in ordQi 
that these should produce the greatest advan- 
tage to Paris, it were requisite that a branch 
extending to the north-west of the capital should 
terminate in a vast basin, which would becpn^us 
like that of. Paddington, the inland pprt ef thp 
richest and most beautiful part of our metrc^Kilis. 

U2 
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The Grand Junction Canal. 

This is the principal line, of which the Paddington 
canal is only a brandi — ^it is ninety-five miles in 
length ; it proceeds from the Thames to the Oxford 
canal^ traversing the counties of Middlesex, Hertford, 
Bedford, Buckingham, and Northampton, which all 
communicate with London through it. It passes 
by nineteen towns, and its branches lead to many 
manufactories, which owe to it their origin and pros- 
perity. The great usefulness of this canal is the 
very source of its wealth. 

About twenty years ago the company to which it belongs had a 
capital amounting to 1,125,000^. sterling, and it has now expended 
above 2,000,000/. ; its shares have considerably increased in value 
since the completion of its roost important improvements, in 1805, 
having risen from 100/. to 210/. The profits would have been 
greater if the shareholders had not had to pay annually, first, 
600/. to the city of London, to indemnify the corporation for the 
loss experienced in a revenue derived from a toll on the Thames, 
between London and Brentford, in consequence of the navigation 
on the Paddington canal. Secondly, the sum requisite to make the 
Oxford canal produce annually 10,000/. This respect for the 
property of others should be cited as an example; it would be 
easy to show mathematically that it is foundedjon true principles 6f 
political economy. 

The breadth of the canal at the surface i^s thirty-six feet, at the 

bottom twenty- four feet» the depth of water four feet and a half, 

■ lock*s length eighty-six feet, breadth fourteen feet and a half; some 

of its b'hinches are only in small section, that is to say, for barges 

seven feet wide. 
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In the excavation of a canal, running across a country Veiy hilly 
^ind uneven, there were many difficulties toovercome^much levelling 
^Qd many works of art to execute* It was begun by Wm. Jessop 
4Ukd.fimah^ by Mr. Telford. . On quitting Brentford we soon leave 
Ihc valley of the Brent, to urive at that of the ColnCi which we 
a$cend in a northern direction from the south, passing by Ux- 
bridge, a town famous for its corn market : passage boats go every 
day from Uxbridge to Paddington* On ascending, we perceive, oi| 
the left, the town of Rickmansworth ; on the right, the spot where a 
projected, arm is to begin, and to establish a communication 
between the Canal and. Watford, a little manufacturing town, 
^|id St. Albans, formerly celebrated for a beautiful monastery 
of which' it has retained the name. Near it, was the ancient city 
of Verulam, from whence Bacon had his title, as a peer of England. 

The principal line of the Grand Junction Canal leaves the valley 
of the Colne, near the entrance of the intended branch of St. Alban's, 
and ascends into, the Valley of the Gade; Hemel-Hempstead, one 
of the most considerable com-markets in the county of Hertford j 
k seen on the right. We proceed to Berkhampstead, a manufac- 
turing town; we arrive at the first highest point, which is 402 
fleet above the Thames; we traverse a summit level formed. by 
considerable cuts^ on an extent of three miles and three-quar^ 
ters. At this point a navigable branch, extencling westerly, termi- 
nates at Wendover ; from Marsworth, another branch, still westerly, 
reaches Aylesbury, a manufacturing town, situated. in the fer* 
tile valley watered by the Ayle ; some day this canal will join with 
the higher part of the Thames, and continue till it arrives at the 
town of Abington, to unite with the caiial of Wilts and Berks, 
which forms one of the principal communications of London with 
Bristol. 

In navigating on the Grand Junction Canal we descend 192 
feet, on an extent of thirty-five miles and a half, following the vale 
of the Lyssel, which falls into the Ouse at Newport Paginell ; near to 
the confluence of these rivers the canal retrogrades^ to ascend the 
Ouse by a branchy till it arrives at the town of Buckinghaoit 
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capital of the county of that name. Then, it qttits the vnUey of the 
t)ttse to follow that of the Teme/ passing over » causeway twen^- 
nine feet and i^ half in height, and two miles and a half in length *| 
then on asheetiron aqueduct : we tbenascead 112 ftct^in aii eH* 
tent of six miles and a half, and pass ne^tr Bliswortb, aconsiderabte 
inoui4kin, by a tunnel; formerly the boats pasiked this mountaia 
by means of two inclined plaiies ; but they hare been replaced by a 
.tunnel S080 yardit in lengthy and sinteen feet and a half in breadth ; 
^t^each end of this tunnel, and for some distencef, the iides and 
%ottom of the canal are of masonry-; a little further we find to the 
right the branch which descends to Northampton, capital Df tb« 
county of that name ; the Ken Is navigable from this town to the 
bay bi the Wa^h« Thus^ when we set out from London, instead 
of descending the Thames, and exposing ourselves to the tempests 
of the sea, along the coasts of fiesex, Suffolk, aiid Norfolk, we 
bave only to embark at Paddington, on the Grand Junction Oanali 
lo arrive at Northampton^ and to descend the Nen* Northampton* 
situated in the centre of « county, fertile in beautiful mts^ 
dows, is the most celebrated market for [horses ia England; 
theire are maau&ctured for exportation quanUties of shoes, harness^ 
|r^« In 18^1 the population of thttf town was 10,793 iahabHantSf 
«ne*'Wth mdre than in I81]i. 

The Grand Junction Canal^ which ascends from Bliswortb^ 
ibHows the valley of the Nen, then abruptly turns nonh*w^st« 
On the left, we find the short branch which leads to Davettry# 
Ae culminating point of numerous canals; at three miles from 
Ditv^try, the Grand Junction Canals traveising tho tufuicl of 



* Safety-gates are established upon this causeway, as wejl aa 
upon several othere belonging to the same canal^ as has been prac- 
^sed with the Duke of Bridgewater's. 

t A little below the water mark, the coating of masonry of the 
tunnel is protected by timbers iaid horizontally and projecting 
much every ten feet; strong kevils, or pegs fixed upon these guards^ 
ire Used as points of sUppoft Ul t<mirigth6 bo^'. ' 
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BrauBstone, being there 170 feet above the Ouse, rejoins the 
Oxford canal, in ddsoending sixty feet. TM Braunstone tunnel 
is 2045 yard3 in length; the other dimensions are those of the tun« 

u^l of BUsworth. 

littr^e t>ettida a&d flV6 vd^t f e^ferMr^ supply f h&t 
p^ti 6f the eatial which in the mb^ el^vat^d \ b^dide^, 
d jsieath^ehgih^ raisedi agaiii & part df the wat^t 
spent in opening and shutting thfe locks. T?h6 olhet 
summit letel is fed by a side cut, atld is itself 
sb djtcayated as to seifv^ fbf k reservoiif . Flitally^ 
the waters^ Wasted bjr th« lodkd dti the side of th^ 
OiLford daiiai, are in ps^ tesftof ed ifi tMa divialoli 
by a stdsm^hgin^. A simile maehitte i^ efeet^ 
h^at Twd-wateM, belovi^ foUt succeeding locksi, tad 
fiiiStoreis llie traters ftpetit in working them. Hefte, 
tftd Ektglidh arail iheindeltei 6f a method as simple 
a^ it is ihgefiioUs, piUctised af first in Flanders^ to 
economise the water. Basins are formed near eadi 
lock, at the extreihity of tlie int^rtdediaid part di the 
cafial, a^ has beeh ptadised by the did@ of the UrtVtH 
Idcks which serf e iJb descetid ftom Norwood fd tfi* 
Thafnes. These basifis, divided into three resejr-^ 
voirs, in three diffferent heights, receive the water of 
the locks by pipes which correspond with these re- 
spective heights ; by ibis tneaais wateir is let down 
t!ie eansd as little ai» possible, in ^^ descent bf 
beats. If, on the eohtrary, a boat is to ascend, the 
water thus resfehred li ire-introduced in ttie lode. 
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The Grand Union CanaL 

A short time before arriving at Dayentry, when» in 
coming from London, we follow the Grand Junction 
Gaoal, we find, on the right, the Grand Union Canal, 
constructed between I&IO and 1814 : it joins directly 
the first with the principal line of conmiunication 
from Hull to liverpod. 

The Grand Junction Canal is in the direction of 
north to south; it is twenty :three niiles in length. 
Traced in a very high country, it has tunnels of 
considera^ble extend ; tliat of Crick is 1524 yards in 
length ; that of Bosworth is 1166 yards — they are 
in great sectioQ, ' but the locks of this canal are in 
small section. Tq follow in large boats the ^ navi- 
gable line which we are abo}it to trace, from Lpndoa 
^HuU, it wpuld be requi^te to re-construct tbese 
locks. 

The Union Qanal, began in 1793, unites the 
towns of Leicester and Northampton. It is finished 
for. an extent of twenty-three miles only, frcpi the 
former town, to Market Harborough. , Leicester, 
the capital of a county, a manufacturing town, which, 
in 1811, had a population of 28,146 persons, and 
which, ten years afterwards, reckoned 30,125, was, 
for this augmentation, partly indebted to th^ com- 
pli^ion of the fine line of canals we have traversed ; 
a work completed during those ten years. 

At Leicester, the river Soar becomes navigable ; 
it receives, on its left bank, the Mowbray, which we 
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sM^cend in boats to Melton Mowbray. Here begins 
the 

Oakham Canals 

which terminates at Oakham, the principal town 
in the little county of Rutland. This canal is 
fifteen miles in length. In returning by the Soar, 
we find, a little lower than the mouth of the 
Mowbray, the line of Leicester Canal which com- 
pletes the said navigation from Leicester, continued 
by that of Loughborough, which leads to the Trent, 
opposite to the entry of. the Canal of Grewash. 
Between Leicester and the Trent, these two navi* 
gable lines are altogether thirty-one miles in extent. 
Such is the new water way, at once the most di- 
rect and convenient, between the two ports of Hull 
and London ; a Une, however, that was not completed 
till within the last three years. 

The Canals of Oxford, Coventry, and Fazdey. 

These form an unbroken chain, fir(»n the Thames to 
the Grand Trunk Canal, traversing the counties of 
Oxford, Northampton, Warwick, and Staflbrd, rich 
and populous counties; which find, for their agricul* 
tural produce, their mines and manufactures, an 
opening extremely favourable, by the navigable 
ways we are about to describe. 

Oxford, a city with 16,364 inhabitants, opulent in 
itself and famous for its imiversity, is not less worthy 
pur notice for its comoiercuillfposition^ at the conflu- 
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«tiiit of the Thamas and the (%a^¥dl^ t^ 

the point where the great roads, which lead bmA 
London to the West of England, cross each other. 

The Oxfprd Canal is fiinety*ODe miles in length. In this oKteat, 
it comprises more than 250 bridges ; one of its aqueducts (Ped* 
Iar*s Bridge) is formed of twelve arches, each twenty-two fbetin 
spdn ; it has fbrty*-two locki, in length seventy-fife ftet a6d k 
Half^ and s^ten feet wide, at the bottom between the doori; iaotb^i' 
p«m of the canal, its width is tweniy-eight ftet al the sBrfind ef tB6 
iTAter^ and sixteen at the bottoms the depth of. water is four 
feet and a half. This canal was formed very slowly, on account 
o^ the want of funds. Began in 1 76d> it was only finished in 1 7S^* 

On leaving the Thames, we ascend the Oxford Canal by lockl, 
th^ rise of which is only three feet and a half; We proceed Ahtif^ 
the Ghltrwell, and pasi, froiii iti right baiiic, tlpoii the left. W^ itf« 
rive at the culminating point, after haring ascended 1^3 feel by 
twenty^nine locks^ on a length of canal of thirty-four miles and a 
half. We meet in our road with Banbury, a town famous for its 
plush manufactories. 

The part of the canal, between the ascent and tte descent atr 
Fenny Compton, is about eleven miles in length ; it passes through a 
tunnel 1 1^6 yards long, nine feet and a half wide, and 151 feet high, 
across a chain of hills which separate the basins of the Thames 
and the 8everb. We then descend fifiy-fivtf feet by nine locks^ ofi 
an extent of^ne mile and three-quarters i here, we find a steam*' 
engine which serves to force up again a part of the water spent in 
the working of the locks, and which is intended to supply the c(e» 
ficiency of the reservoirs, in case they shonld fail. We theti sed' 
nearly seventeen ttiiles on the same level ^ t^e airrlve ii Nafrton^ 
a&d we see on our Jeft the. entrance of the Napton and Warwick 
Canal. We descend eighteen feet, by three Jocks on a length of 
875 yards, to Hill Morton ) here, we find again a steam- 
engine employed to force up the water. Finally, the Canal of 
Oxford exhibits a line of Iwenty-six niil^s, on tKa s&tiie level, till 
if i«aefaes tbe Coventrjf afll f atfeiey <Ja»al. 
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The Omfenihy amt FlAs^ Gaf^ 

• • «♦•••. • ■ 

Tbi* canal is thirty-two cdiks in extent, in tea of 
the most elerated parts of the centre of BriglAiid— 
It commences kt Coventry, a city which, at the kst 
census, contained 21,242 inhabitants, chiefly en« 
gaged in the manu&cture of gauzes, ribbons, and 
dther kinds of meteery . Fi?om Coventry to Long- 
ford, where the Oxford canal terminates, that of Co- 
^Veiitry is three miles and a half in length. A safety^ 
gate is placed at the junction of the two canals, to 
I^Mv^i the lo^s of Water in th^ latter, in caiSe the 
banks of the former shotild give way. A little 
further, before doming to Nuneaton and then to 
Atherston, towns which carry On the sdme trade 
is Coventry, We find, on the right, a considerable 
arm, known by the name of Ashby-de4a-2ouch*, 
fttid on the left t gteat number of othet vefy short 
bfafiches leading to tich coal-pits. Furthei*, wd 
turn to the west and south-west, and we descend 
hlnety-Six feet, by three locks; we traverse the 
Tame oii an aqueduct, and arrive at Fazeley, 
where the canal of this name begins, which is on & 
teirdl, till it reaches the Grand Trunk Canal. 

. Diitances.--»From Coventry tor Alherstone sixteen miles, on the 
same level; from Atherstone to Fazeley ten miles, with a fall of 
ninety-six feet, by thirteen locks. From Fazeley to ihe Grand 

* * tills brancti is thirty miles and a half lbng,'it ascends 140 feet, 
iHid d^st^nds etglfty "fotir; '*' •** 
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Trunk eleven miles on tbc same level, of which the last belong ex- 
clusively to the company of the Coventry Canal, the other belong 
to the Birmingham Canal. The latter obtained the property, be- 
cause the first city discontinued for more than ten years working in 
this part of the'countiy. Dimensions of the canal — ^widthatthe 
surface of the water, twenty-eight feet ; at the bottom, twenty-six 
feet; height of water, four feet; lock's length,. seventy-four feet} 
width of the gates, seven feet. 

The original shares of this canal were 100/. ; they 
have risen to 400/. The foimation of many other 
canals in the county of Warwick has rather bwered 
&e value of the shares, but they have nearly re- 
covered their former value since the opening of the 
Grand Junction, which was only finished in 1793. 

It is now we perceive, in all its extent, the utility 
of this last line of navigation. 

The Oxford Canal was commenced as early as 
1769 — thus, during a period of twenty-four years, 
the only communication carried on by exterior navi- 
giLtion, between Lcmdon and the two great ports of 
Hull and Liverpool, was by making an inunense cir-* 
cuit. It was requisite, for that purpose, to ascend the 
long, winding, and difficult course of the Thames 
between the capital and the city of Oxford. After 
1793, it was sufficient to follow this river the short 
distance which separates London from Brentford, 
to reach there the direct line of the Grand Junction 
Canal ; but, at the present time, we can set out even 
from the Port of London, leaving altogether the 
Thames, avoid all its bridges, go round the northern 
pafft of the capital, and reachi by means of the canalS| 
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eidier the Trent or the Mersey, acoording as we 
intend to go to Hull or Liverpool. 

Communications unth the West. 

They all unite at the head of the Thames, pf which 
the principal branch is also named the Isis. We 
shall examine them in continuing to turn from the 
north to the south. If we ascend up to Lechlade, a 
place where the Isis ceases to be navigable, we find 
the canal of the, Thames and the Severn open in 
large section, to join the two rivers of which it has 
received the names. It is the work of Clowes and 
Whitworth, who completed it in 1789. ' 

V 

Let us embark on this canal, at Lechlade, where it begins *. In 
traversing twenty miles, we ascend 131 feet, by sixteen locks, to the 
culminating point We observe, on our right, a branch, eighteen 
miles in length, leading to Cirencester, a manufacturing town, 
containing 5000 inhabitants. On arriving at the highest part of 
the principal line, we traverse the great ridge of mountains which 
divide England from north to south ; we enter the tunnel of Sap^ 
perton, 4300 yards in length and fifteen feet in breadth; it is 
one of the finest specimens of works of this kind. It has a coating 
of masonry with an inverted arch for' the bed of the canal, except- 
ing in those places which are cut through the rock. From the 
tunnel we descend 241 feet, by twenty-eight locks, on an extent of 
seven miles and a half, and reach the town of Stroud. 



* The boats which are used are of a burden of fifty*six tons, 
eighty feet long, twelve feet wide^ and draw three feet and a half. 
The canal is forty-two feet wide at the surface of the water, twenty- 
eight at the bottom, and is five feet deep. 



T^ ^ttO^ Qv»i ia tbn cK^tia^sttioq of t^t w)ii^ 
we have just described ; it goes to jpin the Sfoyi^^ 
in following a course parallel with that of the river 
Stroud, whosis f\rater8 are exeellent for ^e dyeing of 
woollen cloths ; and we see consequently, along the 
banks of this river, numerous manufkctories for the 
weaving, fiilling, and dyeing of these stufis in clc^s. 
The manufacturers on the banks of the Stroud op- 
posed as much as they could the formation of this 
canals Through them, the first undertakings failed, 
which» besides, were rendered unsuccessful, on ae- 
eouiM; ef their making use of cranes, to convey the 
goods frcHn the pound of one mill into that of the 
next, a method which had been adopted to avoid 
the waste of water, but which they were obliged to 
£^bandon^ as too slow and expensive. 

At the present time tl^e Stroud canal, ou a lengt^i 
oi seven miles and ^ half, descends 102 feet, through 
nine locks. It is on still larger dimensions than that of 
the Thames and Severn ; it is able to admit boats of 
seventy-five tons burden, sixty-six feet in length, 
sixteen feet in breath* and five feet deep* 

The Berkley and Gloticester Canal. 

In some French work this canal has been errone- 
ously represented as completed and navigable. It 
lA intMded to make it cross that of the Stroud*, 
near the Severn ; it wiU serve as a lateral cranal tb 
this river, so sinuou^ in tt^s part of its ppurse, tl^^t 
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b^ i»pljw»dby wghteen miles and a W^rtpy of wrtfr 
fidal navigation, by means of two large looks, opaor 
iqg in U19 Severn; one at Befkleyt a littl« tTiic]i9g 
town, the other at Glouoeatar, ao opulent dty with 
Q744 infaabitanta. l%ia population will inoreaae 
when they have completed the canal, whic^ having 
eighteen feet of depth of water, and sixty &et iu 
width at the surfiuse, will be navigable for large 
trading vessels. It is much advance. The dirso^ 
tion of the work is confided to Mr. Telfoid. 

The Hereford Canal. 

We pass the Severn at Gloucester, and <^ter 
the Hereford canal, which, towards the north-west, 
ascends the valley of Liddon. We then traverse 
eighteen mil^ to X^bury, a town famous for its 
rcq^e manufactories and breweries. The rentain^fr 
of the canal is yet in contemplation. 

At the distance freight miles and a half beyond Ledbury, k 
will attain the culminating point, 196 feet above the level of the 
Severn; it will descend thirty feet in an extent of nearly three 
miles ; find six miles on the same level and reach Hereford, The 
canal will have three tonnels, one 2,192 yards Ipng, the other 
1,320, and the third 440. 

Hereford, which gives its name to this canal, as 



* In order that the works of the new canal may at no time injure 
the navigation of that of the Stroud, the share-holders of the former 
are compelled to construct safety flood-gates near the place 
where the two canals intersect each other. 
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well as to one of the counties in Wales, is nbt 
deficient in industry. Its diief manufactures are 
gloves and flannel ; it has 9000 inhabitants. This 
population would rapidly increase if the canal were 
completed, or if they iinproyed the course of the 
Wye, which leads to the Seyem, arid which is 
navigable as far as Hay, the boundaries of the 
counties of Hereford and Radnor. The Lugg wiiich 
passes by Leominster, is another river which falls 
into this, a little below Hereford. 

Let us now re-join the Thames at Abingdon, 
below Oxford, and visit the most northerly canals 
which serve to communicate between London and 
Bristol. 

The Canal of Berks and WilU. 

• • * 

It has its name from the two counties it passes 
through. Abingdon, where it commences, has 5000 
inhabitants; this town derives part of its wealth 
from the manufacture of canvass, sacks, and malt. 

Upon quitting this town, the canal proceeds to the south-west, 
passes Swindon, ascends 199 ^cet, on a distance of twenty miles, 
and then presents a line of eight miles on level ground ; then it 
descends l65 feet, and comes very near to Seroington, to join the 
canal of Kennct and Avon, which connects London to Bristol. 

The canal of Berks and Wilts is fiftytwo miles in length, 
twenty-^even feet and a half in breadth at the surface, fourteen feet 
at the bottom, and four and a half deep. It is open in small section, 
for boats seventy feet long, and seven feet wide. In following this 
canal, we observe on both sides, three branches leading to the 
towns of Chippenham, Calne, and Wantage. In 1 81 2, it was in 
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contemplation to open from Swindon to Crickladey the north 

Wiltshire canal> to unite the- one we describe with those of the 

' ^ • ... ... 

Thames and the Severn. 

Canal of ihe Kennet and Avon* 

As we turn to the south, the canals depart from 
less elevated points pf the Thames. The canal of the 
Kennet and Avon begins much below Abingdon, at 
-Reading, the chief town of the county of Berks. 
This town which contained, in 1821, 12,867 inhabit- 
ants, has many manufactories, and is the market of 
a very extensive inland trade. 

To visit the canal of the Kennet and Avon, we navi- 
gate immediately on the Kennet, from Reading to 
Newbury, a town of 5,3^7 inhabitants. We enter 
in the part of the canal which is i:erminated*. 
Hence, to the highest level, we travel sixteen miles; 
and a half, in ascending 212 feet. The part whidh 
divides the ascent and descent is two miles and 
a half in length ; it passes through a tunnel 700. 
yards long. We descend thirty-three feet by four 
locks, on a space of fifteen miles ; and we then 
traverse fifteen miles on level ground; then, we 
descend 295 feet, till we meet the Berks and Wilts 



* It had been the intention to lower the summit level, by 
means of a tunnel, in length 5000 yards. To avoid this immense 
labour, they have preferred to ascend by four high locks, and to 
supply, by a steam-engine, the want of the usual resources afforded 
by rain water; a resource unavoidably lessened in proportion as 
the site is more elevated. 
Vol. I. ! X 
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tfaiMd; tiM&i, we tiaTlfftfer fiv^ m^M on Hm Mtaa 
leva!; we descecfti ten feet, by one Icffk at firdd^ 
ford, where will begin a canal, wMch i^ to pass, dn 
the south side# the county of Dorset^ and open on 
the coast which looks to France, through the Stour. 
A littfe on the side of Bfradford, we find on cur 
ri^, the branch fcftown by the name The Somef- 
M Ctmt Caml. li is eighteen miles in ler^, it 
proceeds, as its name indicates, to costl-pfts, ei wftidi 
it brings the produce to the canal of the ITennet and 
Avon. On setting out from Bradford, we follow a 
level of nine miles. In the last 1,750 yards, we de- 
scend sixty-sis: feet^ by means of seten locks, and 
we arrive at one of the most beautiful cities cl 
England. 

Bath is not a trading town, but one of great con- 
sumption; it has 37,0^ inhabitants. The celebrity 
of its baths, the beauty of its situation, the mildness 
of its climate, the magnificence of its edifices^ and 
the variety of its amusements, attract, from all parts 
of Great Britain, the valetudinarians and the rich 
idlers ; they circulate much money m this city and 
its neighbourhood. Bath is on the banks of the 
Avon, which passes by Bristol. A canal, parallel 
to this river, establishes a c om m u nic ation between 
these two towns, and completes the line* we are now 



#, 



* In all thiis line, tlte ednal \is forty-five fe^ tn bnefidtft at ^€ 
ftnrfaee, and five fc$ee vd depth ; it hr m lai^e section, acttd' lU lock^ 
are eighty feet long, and fourteen feet wide. 



eBMfiilra^ This catial hsts i^mdef^ the ocHsHsoskh 
tion of many beautiful works of ftrt rieeessary; 
adEHollg O&i^tfi, two aqaediicto; bilih of stone^ upon 
th0 Avon ; it ^ 0*0 of the prixicipid: wofttB 
a&mpM&i by Rcumkr. Begun in 1794, it was 
itii«b@d iii 180d. 



Communieations of tie South. 

If we ascehc! the Thames t6 the 66iiflaenC6 of* this 
rivet with the Wey, between Stsiiiles stad Kifigstdft, 
We find On our left {he Basingstoke caiial, vfiAdt 
proceeds to the South-WeSt In passing throu^ the 
counties of Hants arid Surrey. 

We ascend 195 feet by tweiity-iiiiie locks, 
on an eitent of fifteen mileS ; in following twenty- 
two miles and a half iiiote, on the satbe letel, 
we enter a tunnel which exceeds 1,100 yards 
in length. Near Odihanr, we meet, on our righij 
a branch of Six miles long^ which leads to Turgis. 
At Basingstc&e, i/^ere the canal tenmnertes, fire 
high roads meet. They weave aiid ttiake hand- 
kerchiefs in this town. The inhalbilsuoto^ besides^ 
Carry on an extensive corn-trade firdnt the produce 
of the adjoining country. This com is taken hen(5e 
to London by water. 

It has been projected to contitiuie the Basingstcicd 
canal as far as Newbury^ where it would meet that 
of the Eennet aikl Avon: a measure whidi would offer 

between tiid gr«at portd ^ iKxadoir and firhtolra 

X2 
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third line of oommunication, still more direct than 
the preceding ones*; 

If we leave the Basingstoke canal on the right, to 
take our course directly up the ,Wey, we advaace 
towards the south as far as Guilford. We ascend, 
eighty-six feet and a half^ on an extent of fomte^: 
miles, passing some locks, the original construc- 
tion of which is traced back as early as 1651 ; for 
these they are indebted to Sir Richard Weston, 
who first (they say) introduced locks and turnpike- 
roads in England It was therefore under the repub- 
lican government that great improyements of this 
kind began ; but these improvements became more 
and more remarkable after the restoration. 

Prom Guilford, we may again ascend the Wey by 
a lateral canal to Godalmingf , ascending thirty- 
two feet and a half, on an extent of tlnree miles and 
two-thirds. 



^T * Another canal, which it would be extremely useful to.exer 
cute> would unite Basingstoke's to that of Andoyer, which iias a 
descent of 177 feet to the bay of Sputhampton, on a length 
of twenty-two miles, and which communicates with that of Salis- 
bury, of which the length is seventeen miles and a half. These 
last canals form a communication between three important towps, 
especially the,twolas> Andover has 4,123 inhabitants; Salis- 
bury 8,763; Soiuthampton 13,353. Salisbury is situated at the 
confluence of three rivers, of which the pnncipal, the south Avon, 
Is navigable as far as the sea, in which it throwi^ itself at Cbrist- 
iphurch bay. . 

t The traffic on this canal and on the Wey is carried on by 
ho&Uf having seventy feet in length, and seven feet in breadth; 
aad* drot^ing two feet eight inches; they carry forty-fivetons. 



\ 
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Between Guilford and Goda}ming, begins the 
canal of Wey-atid-Arun, which re-unites the two 
rivers of which it has the names. In descending the 
Aran, we have, on our right, a stream of water, 
rendered navigable as far as Medhurst. This 
branch, which is fifteen miles in length, together with 
the lower part of the Aran, as far as the town of 
Arandel, is known under the name of the Arandel- 
Canal, and belongs to the Earl of Egremont. The 
Arun throws itself into the sea a little below Chi- 
chester, where the Portsmouth canal begins; by 
means of this canal, they avoid communicating by 
sea between these two ports. (See vol. ii.) 

To complete the survey of the inland communica*' 
tions, of which London is the centre,* we have now 
only to describe the canals of Surrey, of Croydon, 
and of the Thames and Medway » 

The, Grand Surrey Canal 

Opens in. the Thames, above and below London, 
the southern part of which it surrounds, frcxn Ro- 
therhithe to Vauxhall. By a branch, it was to have 
extended to the south, as far as Mitcham. It 
communicates with the Greenland dock, and the 
Croydon Canal^, which begins at Deptford. 



* At Croydon, a town which contained, according to the last 
census, 9,254 inhabitants, passes the double iron rail-way of Surrey. 
This way, one of the most beautiful of the south of England, is the 
work of William Jessop. It descends to the Thames^, near 
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The Oroydqn Canal, 

Thi6 last is nine miles and one-third long. It 
ascends, immediately, seventy feet by twelve locks, 
which are seen on the right from the road, which 
leads from London to Dover; about 1,100 yards 
further, it ascends again seventy-nine feet, by thir- 
teen single locks and a double one. The last six 
miles are upon level ground; the length of the locks 
is sixty feet, and their breadth nine. 

The Canal of the Thames and the Med/u>ay 

Js ipnly sevw miles in length, but it \b opened in 
]9Xg9 Station ; it is on the same leyel on its whcJe 
$;KtePt, V)A is $uppli^ from the Thames^ at high 
water. The gates, at tbe two extremities of t)us ca- 
nal, have their frame made of iron, covered over with 
common planks ; they are, in mioiatiue, an imitation 
of the beautiful gates of the Caledonian canal, which 
we shall describe in the next volume. In coming 
out of the canal of the Thames and the Medway, 
near Chatham, and passing under Rochester bridge, 
we may ascend to Maidstone, and, in a boat, pro- 
ceed to Tunbridge. It has been in contem|^tion 
to extend Diis navigation from east to west, by a 
canal which would allow vessels to pass from the 

Wandsworth, on an extent of ten miles ; it ascends, in proceeding 
from Croydon, to Godstone, cm an equal lengths 
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Medv^ay to Portsmouth without going by sea. It 
does not seem, however, that the execution of so 
bold an idea has as y^t been ciLefined, 

The thought has also been conceived of opening 
A&o(W canal ffopi tlieMedway, between Maidstoae 
and Tunbridge. It is to branch off eastward, to 
readi tSQ» town of Afib&rdf and, (southward, to join 
th^ Royal iftf ilitsry CmxsUp which was bqgun during 
ijm war betwef^ England and th^ Fn^c^ empir€> 
to pres^Ota vastdefenoe^ on all the acces«ibla parts 
of th^ coasts opposite U> France, 
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CHAPTER V. 

Hydraidie Communications of Birmingham^ Bristol, and 

HvlL 

In Great Britain, there are two towns only, which, 
by the extent and activity of their industiy, are 
worthy to be compared with Birmingham. These 
are Manchester and Glasgow. They derive their 
Wealth more particularly from weaving. Birming- 
ham derives lier's entirely from the working of 
metals ; from the smelting of the largest masses, to 
the formation of the most delicate trinkets of steel, 
copper, silver, and gold. It is at the entrance of 
this town, at Soho, that Watt and Boulton established 
their celebrated manufactory for steam-engines. 

If Birmingham is distinguished for the great 
perfection of its mechanical productions, it is equally 
so, on account of the great ^.ttention its inhabitants 
give to the propagation of learning among the 
working class. Birmingham possesses a great 
number of elementary schools ; three of its estab- 
lishments, on the Lancasterian System, admit above 
two thousand children. It has Sunday-schools for 
children and grown-up people, charity-schools for 
the children of the poor, two libraries, literary 
societies, ^-c. ^c. 

It is impossible to contemplate without admira- 
tion, the rapid progress of Birmingham in industry^ 
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ridbes, and population. Within two centuries, its 
land has been centupled in valued. At the begin- 
ning of the seventeenth century, it had a population 
of 10,000 souls ; 110 years afterwards, it reckoned 
85,753; and ten years after this latter period, 
106,722. Nevertheless, the increase of its popula- 
tion is noiuch' less astonishing than the activity 
of its manufactories. On viewing the immense 
quantity of goods which are sent out of the town to 
be scattered over all the markets of the universe, it 
is scarcely possible to credit that 22,000 families 
are sufficient for their fabrication. But the aid of 
machinery multiplies the power of man, and he 
thus joins the strength of inorganic nature to his 
own. In. the part of these observations, which will 
explain the productive power of Great Britain, am- 
ple details will be given respecting a town in which 
this power shows itself with the greatest energy. 

At present, it is our object to examine which are 
the public works undertaken to open a commercial 
intercourse between Birmingham, the places whence 
it draws its Unmanufactured materials, and those to 
which it exports its produce. Eight high roads 
take their departure from that town, radiating 
towards the following places: — 1st, Coventry, Pa- 
ventry, and London; 2d, Warwick, Oxford, and 



• A school, founded by Edward VL, with a revenue of 30^. 
from landed property, receives at present, from the same estate, 
9,000{, sterling. 
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London; 3d, Henley, fitratfenl, and Ox&vd; 4tli, 
Wx^roeiter, Gloucester, and Briatd ; ^th, Shrews- 
bury, BaQgor, and Hpiyhead, o[qpo6iie to Ireland ; 
fith, Wolveriiampton, Statfoid, and liferpool; 7lfa, 
Litd^eld, Leek, and Manchesiter ; 8(ii, Litohfi^, 
Nottingham, Leeds, Yc»:k, and Hidi* 

The hydrautie commmncoCicnft are still more 
numerous. They furrow, on every side, die territory 
between the Grand Trunk <»the north; die Osibed 
and Coventry canal on the east; the Avon on the 
South, arid the Severn on the west. These oirtiets 
c^ Birmingham surpass in extent those even of 
Mandiester. Without coimting two rivers, (he 
Tame mid the Rea, which fall into the Tr^ot, toi 
navigable canals, with numerous branches, present 
a total developement of 316 miles, 19 a radius of 
tw^ity miles, over whidi a pedestrian mi{^ easily 
walk in seven hours. 

Commumcations with the North. 

These are estaUQished by the canal of Binmnghaiil 
and Fazeley*^ opened in small section. Thi3 
canal, which joins 9i Fazdley the Oxford cdoal, md 
at Fmdley, that <^ ^ Grand Tnink, completes the 
system dfcomnumications batwe(ra Birmingham aod 
the ports and towns of London, Hull, Manchester 
and Liverpool. The canal, which forms the central 



•fm 



* For boats of seventy feet long, by seven feet ifride; 
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Jink 4)f iMs vast ohain of Iniand iiriterpcnnuimmear 
tioBB, i« 80 frequented, (bat die eompany of propiie^ 
ton of the canal of IKraiingham and Fasseley t {mve 
seen tli^r shares ri«e in value, from 100/. to QfiOOL 
fiteriiagt Tidi^ is an inatanoe of tlie greatest prosi^ 
perity ever attained by enterprises of thia kiad, said 
this instance of prosperity is given by a canal of 
smaU namgabk dim^nsiom. 

Let us follow this canal, setting off from Birming- 
ham, in the (fuarter caJied Digbeth^ It passes cioe^ 
by a poitioQ of the town which k compasses ia the 
we^t and fioith, and rises 126 &et by means 
of nineteen locks t» on a distance of neaily twa 
miles. Here is the culminating point, where the 
old Birmingham canal begins^ We now continue 
pn that of Birmingham and Fazeleyi which desc^d^ ' 
gradually. Traversing the Tame, over an aque- 
duct bridge, and arriving at the distance of eight 
miles and a quarter from Pazeley, we find ourselves 
246 feet below the culminating point, after having 
passed through thirty-eight locks. The eight wile? 
which s^[)ajral;e us from Faz^^, as w^ as aU 
the Fazdey canal, as far as the Grand Trunk, are 
on the same level. 

Near the place where the (panal of Birmingham 



* And ojT ^ old Knnitigham cftnitl. 

t To resist die ^ock of the boats, the side of the locks hav6 
thttr guards Mveied »Uh plates of CMt-ijx)iL 
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andFazeley meets that of the old Birmiogham^ 
there aie two spacious basins surrounded with 
quays. The walls of the quays of one of the. basins 
are covered with plates of cast-iron, joined*. by 
tenons and mortises and fixed to the masonry with 
screw bolts. 

Communications with the West. 

The old Birmingham canal terminates at the Staf- 
fordshire and Worcester Canal, established upon 
the most direct navigable line, betweoi Liverpool 
and Bristol. 

To follow the old Birmingham canal from the town of that 
name, we proceed at first four miles and a half on a level; then, 
as ifar as Smethwick, we descend eighteen feet by three locks. 
Here the activity on the canal is such, that it has been judged 
necessary to make a double descent with three locks, in order that 
the boats might not be retarded in their perpetual arrivals and 
departures. The principal line is continued afterwards on a level 
nearly till we join the Staffordshire and Worcester canal, but in 
the last "two miles it descends 113 feet by means of seventeen 
locks. According to the old track, it made near Typtoii a 
circuit of four miles ; a cut one mile and a half in length, of which 
1000 yards are under ground, permits the boats, at present, to 
avoid this inconvenience. On the west of the canal, a navigable 
branch goes from Wednesbury as far as Walsall; it is about eight 
miles and a half in Ungth. 

The Walsall branch, and many secondary branch- 
es^ which it would be too minute and useless to 
detail, lead to the vicinity 'of the mines of itm 
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and coal, coDtained in the country, of whidi Bir- 
mingham is the centre. Iti traversing these dif- 
ferent branches, one seems to be lost as in the 
midst of an aquatic labyrinth, so multiplied are they 
on every side. They are, moreover, acbnirably 
combined with rail-roads, offering outlets • to so 
many manufactures, that they exhibit an admirable 
harmony between science and activity. 

T^e whole country, of which we are describing 
the hydraulic communications, is covered with 
heaps of fossil-coal, turned by l^re into coke, — ^high 
furnaces, and forges for the manufacture of iron- 
steam-engines used in the extraetion of the iron 
and coals from the mines, and in draining these 
mines, the water of which, conveyed in the smaller 
canals, becomes useful to navigation. I have walked 
over this country in a dark night ; the horizon about 
me was bounded by a circle of fire. Ftgccl aU parts, 
columns of smoke and flame rose in the air, and the 
whole country around seemed as if lighted by an im- 
mense conflagration. Vain would it be for me to 
atti^npt to describe the impression of this imposing 
si^t, in which the most prominent image of destruc- 
tion, fire, was the result of an industry, the produc- 
tive strength of which shows the happy power which 
the genius of modem nations has obtained over 
nature. 

The bed and banks of the secondary canals, 
opened upon the spot, which we are now survey- 
ing,; are formed with the earth proceeding firom the 
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esoftVAtioM of the minefiy and the doorki tsdmi taii 
of the fitfDaees. 

To ftvokl filfration^ the interk»r of itese br&n^^ 
a» Well 9A thoM of the ptineipel osnai, afie Ik^ 
with a thick layer of day « Theie artificial embank^ 
QQente aare aometinsieil twenty^sU feet in h^ght^ 

The act of pailiam^it whkh eetabtiiAied the dd 
Birmingham eatial cdmpsmy, attthorized them tof 
yiait the neighboiiribg imt]ie8» m order ta pieir^t 
the subterranean excavations being caitied nearM 
than forty feet to the tmvigable line* Notwilb- 
standing this provisi^m^ they have been oUiged id 
many |daces to raise the banks of the cana!, to 
remedy the sinking of the contiguous aground. 

The proprieties of those mines which are not 
more than onei mile distant ftoin the canal, haye a 
right to op»( a ooiBtaUnication with it by d vail* 
road« Beyond this distalice, the;f o^ canals of 
communication^ whidi are td be sup^ilied indepei»i- 
ently of the main canal. Salety«gates, which are 
kept closed by the very pressure of the water of 
the principal canaU would prevent its rimnilig isXa 
any of the braaches» in ease an aobtdent should 
happen^ 

The proprietors of the minei^ nie obliged to tufm 
into their respective branches the wat^ dratm 
daily from these mines by the steam-enginesr An 
idea may be formed di the magmtude of such works 
from the mine of Hdrsley , the property of Mr< 
Manby, The drainiiEig is perfonned by a ma« 



iisiat of 100-bcrafe pcmef, fit ^ depflh df 560 feei< 
NotwidistAxiding the abuadanee of watdf fbui» fai^- 
nished, and runnings t£ttd tbe (M Biraiingliam cSaMi, 
ten steam-engines are necessary to feed it*. 

Three large reservoirs are formed oh the culmi- 
nating point of the Birmingham canal, and stekm- 
engines return into tbe upper part of the canal a 
portion of the water spent in Working the locks 
sitimted at each end ; nevertheless, these supplies, 
added to all those enumerated, not being sufficient 
for the purpose, it was found absolutely necessary 
to lower the bed of this part of the canal^ in order 
to be able to coUect tl^ water proceeding from the 
springs flowing^ at a corresponding height, from the * 
neighbouring hills. This circumstance may be at- 
tributed to the great loss of water arising in some 
places from the localities, or the filtration which 
takes place^ notwithstanding the lining of day put 
inside the canal, a fact already noticed in our re- 
marks oa the hydraulic communications of Man- 
Chester* 

Canal of Wirley and Esdngtont 

North of Bimringham i^ Wateall, this est^al joins 
that of the Old Birmingham with the Fazeley ; it 

— I — ■ -^ *■ ... - ~. ^ . ■ f) ■ , ■ . ■ . t- — ^-^^ ... 1 1 » I > t 

* For example, near the eight locks established in Birmingham ; 
on the Digbeth branch, there is an engine, of Boulton and Watt, 
eqiml to for ty-horsi^ power . 
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joins the latter at five miles distance ff otn the Qrand 
Trunk near Litchfield, where the English Qumtilian, 
th6 celebrated Johnson, was bom. 

A small navigable river leads from Litchfield down to the Grand 
Trunk* To the canal of Wirley and Essington numerous rami- 
fications are attached. This canal is opened in small section ; its 
principal object is to- carry the lime and coal drawn from the 
quarries and mines which abound in the country through ivhich it 
passes. It begins on the western side of Wolverhampton, a popu- 
lous manufacturing town, the chief trade of which is the working 
of metals. In the environs of this place, every farmer has upon his 
ground one, or even several forges, under his own management, 
of which he takes regularly to market the manufactured articles, 
in the same manner as hb agricultural produce. The parish of 
Wolverhampton, according to the census of 1821, contained 
36,838 inhabitants. 

The Staffordshire and Worcester Canal. 

This canal, by which an active and rich traffic is car- 
ried on, belongs at the same time to the direct com- 
munications between Liverpool and Bristol, through 
the Trent and Mersey and the Severn; and of Bir- 
mingham with those two places, through the Old 
Birmingham canal 

It leaves the Grand Trunk at Haywood, passes the Trent over 
an aqueduct bridge, ascends, parallel with the Sow, as far as Staf« 
ford, which contains 5,736 inhabitants; afterwards it turns to 
the south, winding but little along the Penk — it then reaches 
Penkridge, a market-town ; afterwards, Aldersley, its culminating 
point, where the Old-Birmingham Canal opens. We have as- 
cended 100 feet by means of thirteen locks ; the highest part of 
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tbis canal is ten miles in length, and is fed by two reservoirs. On 
an extent of eleven miles. and a half, we. descend l66 feet, by 
eighteen locks, down to the mouth of th« Stourbridge canal. We 
now travel twelve miles to reach Stourbridge, passing through two 
short tunnels, and finally we fall into the Severn, after a descent of 
127 feet, by thirteen locks. Here are two basins surrounded by 
quays with large warehouses. The canal has two different en- 
trances, one of them with small lock gates for the lesser boats em- 
ployed in its navigation; the other with large gates for the river 
vessels. . ' 



Canal of Leominster'and-Kington. 

iTiis canal begins on the right bank of the Severn, 
facing Stourport and the opening of the Staffordshire 
and Worcester canal. It advances towards the 
west, into the valley of the Teme, which it traverses 
by an aqueduct bridge, in turning to the south, 
and follows this direction as far as Leominster on 
the Lugg. From Leominster to Kington the 
canal is not yet excavated — ^it will be forty-four, 
miles when completed; only half this quantity is 
finished ; it is opened in small section. 



Worcester and Birmingham Canal. 

This connects the two places so named. The canal 
leaves the basin of Newringhall, in Birmingham, 
and directs itself towards the south-west. It tra- 
verses a very uneven country, which has made it 

necessary to open four tunnels, of the following di- 
VoL. I. • y 



322 Worcester and Birmingham Canal. 

mensions^ for its passage, naxnaly*, at Edgbastont 
1 10 yards ; at West Heath 2,700 yards ; at Shert- 
wood 400 yards ; at Tardebig 500 yards, 

* 

These tunnels are eighteen feet and a half wide, eighteen feet 
highi and have seven feet two inches depth of water. From Bir- 
mingham to Tardehigy the culminating point of the canal, it has, on 
a distance of about fourteen miles, forty-two feet breadth at the 
surface, and six feet of depth of water. Great difficulties have 
been encountered between Tardebig and Worcester. It was neces- 
sary to descend 427 feet, on a length of fifteen miles. Some pro- 
jectors deemed it sufficient to make use of inclined planes; but it 
was at last determined to overcome this rapid descent, in construct- 
ing narrow loc)cs» 

Worcester, the capital of the county of that name, 
is situated on the banks of the Severn, at the open- 
ing of the canal we have jusit examined ; near the 
confluence of that river with the Teme, a river which 
passes by the towns of Tenbury and Ludlow, A 
great number of roads meet at Worcester, .which, 
from that cause, is a place of rmd^z'oom for the 
communications between England and the centre 
of Wales. But it is not merely a town of commerce 
and passage, several articles are manufactured 
within its walls, such as porcelain, gloves, distilled 
liquors, ^c. ^c,. By these sources of prosperity 



* At firgt it presents a level of sixtten mlt» an4 a half* In tb« 
la^t seven miles it descends S64 feet by three lo€k9f 
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the population of Worcester shews a progress from 
13,814 inhabitants in 1811, to 17,033, ten years 
subsequently, 

Droitmch Canal. ^ 

This goes from the Severn to the salt works of Drpit- 
wich, to which it carries coal, and of which it 
exports the produce. In the distance of five miles, 
this canal descends fifty- six feet and a half by eight 
locks. It is in large section for boats of sixty tons, 
and is perhaps the only canal on the globe fed from 
salt-water sources. ^ 

The three grand canals of Old-Birmingham, Staf- 
fordshire and Worcester, and Birmingham and 
Worcester, form a vast triangle, intercepted by 
streams and rivulets. The inhabitants wished to 
divide this space by a triple navigable line, com- 
municatii^ with the three sides of the triangle. 
This new line composes the canals of Dudley and 
Stourbridge. 

The Dudley canal begins at Selby Oak, a short distance from 
Birmingham, and taking its direction towards the west, passes 
a tunnel 3776 yards long* — ^it runs on the same level for a length 
often miles and a half, after which it descends eighty-five feet, by 
nine lucks, as far as the Stafibrdshire-and-Wprcester canal. It is 
in small section. 

A branch of the principal line of the Dudley canal rises 



* There 18 alio a second, 624 yai-di long, established, like thisj 
on the principal line. 
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thirty-one feet» by five locks, in the space of 1400 yards. Here 
i¥e find a tannel 2926. yacds long; then by a descent of thirteen 
feeti which we pass by two locks, on a distance of 220 yards, we 
reach the Old Birmingham canal, near Tipton. Before passing 
the tunnel, there is, on our right hand, a branch of one mile and a 
quarter long, which' rises sixty-four feet, by eight locks, to the 
town of Dudley, with another navigable branch to the Dudley 
collieries. This town, whence the canal takes its name, is 
principally enriched by the working of mines and metals. The 
parish in which it is situated contained, according to the last cen- 
sus, 18,211 inhabitants. This population presents a considerable 
increase from 1811 to 1821, owing to the establishment of many 
new foUnderies during the intermediate space of time. 

Stourbridge Canal. 

This is on small section, and unites the Dudley to 
that of Stafford and Worcester. It commences a 
little north of the end of the Dudley canal, and con- 
tinues to descend from its beginning. 

Its total descent is 186 feet ; it has twenty-eight feet in width at 
the surface, and five feet of depth of water. On following its 
course, we find, on our right, a branch which leads to Stourbridge, 
whence it takes its name. At Stourbridge, are extensively fabricated 
the same kind of articles as in Birmingham *. Independently of the 
working of metals, cloth, glass, and especially crystal, are made 
at Stourbridge. It is near the same place, in a mine, that the 
sand employed in making the finest crystal glass in England is 
found. 



* Every three months the iron merchants and manufacturers of 
the part of the county of which we are now speaking, have a 
general meetmg at the markets of Stourbridge, Wolverhampton, 
and Birmingham. 
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Stratford-^m-Avon Canal. 

As its name indicates, it terminates at the town of 
Stratford-on- Avon ; it leaves the canal of Birming- 
ham and Worcester at about six miles below Bir- 
mingham ; at first it runs to the eastward, in passing 
through a tunnel, after which it turns to the south. 

Its total length is twenty-three miles and a half; namely, ten 
miles on a level, two miles and a half of descent, amounting to 
147 feet, one mile on a level, one mile and two-thirds descending 
seventy-six feet ; nearly six miles on a level ; one mile descending 
eighty-six feet ; and lastly, about one mile and a half on a level to 
Stratford. This canal has many branches which lead to the coal 
mines, to the lime and paving-stone quarries, S^, One branch, of 
above one mile and a half in length, connects it with the canal of 
Birmingham and Warwick. 

From Stratford, where, thanks to the assistance 
of art, the Avon begins to be navigable for boats, 
they descend to the junction of this river with the 
Severn, at Tewkesbury, a town with a population of 
5000 inhabitants, the principal trade of which is the 
manufacture of cotton stockings. Stratford is be- 
sides noted for its trade in agricultural produce ; the 
exportation of which is made by the Avon and/ Se- 
vern. Lastly, by those who value the knowledge 
of the human heart, and the master-pieces of genius, 
Stratford will ever be looked upon as one of those . 
towns which have contributed the most to England's 
^lory, in having given birth to Shakspeare, 
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Warwick and Birmingham Canai. 

It begins at the Fsizeley and Birmingham canal, in 
the north of the last towi\, round which it goes in a 
north-east direction, to take its course afterwards to 
the south-east. 

It has in leugth upwards of twenty-five miles-^^rst, one mile and 
a half, with a descent by five locks — ^secondly, three miles and three- 
quarters, on a level — thirdly, one mile and a half, with a rise, and 
seven locks. Here we find the branch which joins the two canals 
of Warwick-and-Birfningham, and of Stratford-on-Avon — fourthly,' 
five miles on a level — fifthly, two miles and a half, with a descent 
by twenty locks— sixthly, 875 yards on the same level, as far as 
Warwick, 

The Canal of Warwick and Napton 

Begins at the point where that which we have just 
yisited terminates. It is fifteen miles in length, 
passes the Avon on an aqueduct bridge ne^r War* 
wick, and, proceeding to Napton, ends in the 
Oxford canal. 

Warwick is the town which gives its name to the 
county in which Birmingham is situated. By the 
census of 1821, it contained 8235 inhabitants. The 
increase of its population, noticed in the preceding 
' ten years, is. attributed, in the parliamentary reports, 
to the erection d a number of new establishments 
of commercial industry. 

These hydraulic communications, conducted with 
so much success, and leading from Birmingham, 
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deserve the more to be considered, because they 
are opened on one of the highest situations in 
England, and nearly in the centre of that vast ridge 
of mountains which traverse England and Scotland 
through their whole length. This position shews 
us what we may do, in the situations and valleys 
the most elevated in France, whenever we shall think 
of creating centres of industry and commerce, and of 
connecting them with the principal hams where 
our agricultural riches display their magnificence. 
But every where, as in the environs of Birmingham, 
we must be contented with canals of small dimen- 
sions, wbidi consume little water, yet suffice for 
the most active traffic, and produce immense re*- 
venues. 

Hydraulic Communications o/Briml. 

In describing the coasts and ports, we shall give on 
Bristol all the details which the importance of that 
commercial place can claim. We have already ex- 
plained its connexions with London, Birmingham, 
and Liverpool ; it remains to speak of some other 
lines, of which, it is the centre. 

A project has been formed to open hydraulic com- 
munications between the sea, or the Bristoh Chan- 
nel, and the southern coast of England. The first 
navigable line, mentioned CJhap. iv. would pass at 
Bath and Bradford, on the canal of the Kennet and 
Avon; afterwards, a canal would be conducted by 
Frome to the $tour, which runs into the sea at 
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Cbrisfchurcb near the Isle of Wight. The second 
navigable line would be directed from Bristol to 
Bridgewater, parallel with the left bank of the Se- 
vern, and afterwards, to Taunton. At Wellington, it 
would join thecanal, already executed, from that town 
to Tiverton. Before reaching Tiverton it would reach 
on the left, the Grand Western Canal^ which would 
terminate in the bay of the Exe, below Exeter: 

On going from Bristol to the sea, by the Avon* 
on the opposite side, and in front, is the Welch 
coast, on which several canals and rail^roads de- 
scend directly. These various communications are 
connected immediately with the coasting trade of 
Great Britain, and belong to the description of the 
sea coast. See Vol. IL 

Hydraulic Cornmunications of HviL 

In the preceding chapters, we have shewn how to 
proceed to this town, through the navigable inland 
lines, from the great ports of London, Liverpool, 
and Bristol; we have consequently already ex- 
plained the most important lines. It remains to give 
details on the other lines. 

Kingston-upon-HuU, denominated Hull, for ab- 
breviation's sake, is built upon the river of that name, 
navigable for a distance ^gf twelve miles, and pro- 
longed about eleven miles and a half to Driffield, by 
mesons of a lateral canal. Driffield, a town possessing 
many woollen and cotton manufactories, has an ex- 
tensive com market, supplied by the neighbouring 
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country. On the left bank of the Hull begins the 
canal of the HuU and L^ven, only about three miles 
in length. 

Near the moutli of this river, in the vast bay of 
the Humber, if we advance towards the bottom of 
the bay, on the northern shore, we meet the canal of 
Market Weighton, which leads to the town of that 
name. A lock-gate, communicating with the sea, at 
its entrance, — ^three common locks near the town, — 
and the rest on tlie same level for a length of eleven 
miles and a quarter, in following a direction from 
south to north; such are the details of this canal, 
which is in small section— like that of Driffield, it is 
the work of Smeaton. It joins the bay opposite the 
mouth of the Trent, of which river it seems to be 
an artificial prolongation. 

The Ouse, which falls into the bay of the Humber, 
between that canal and the Trent, perpendicularly 
to their common direction, receives the waters of a 
number of navigable rivers. 

In ascending this river, we meet, on the right, 
first, the mouth of the Derwent, which is navi- 
gable on a distance of thirty-five miles to New MaU 
ton — secondly, the Foss*, which falls into the Ouse, 
a little below the city of York, so remarkable for its 
magnificent cathedral, one of the grandest and finest 



* In its higher part it is rendered navigable by lateral cuts, to 
avoid shallows and long windings. The navigable length is 
tl^irtcen niil^s. 



330 Hydraulic Comntumcatiom of liiUl. 

monuments of Gothic architefctute. York, traversed 
by the Ouse, and by the principal roads of the ex* 
tensive county of which it is itself the capital, bB 
well as by the great road from London to Edin- 
burgh, is placed in a position most advantageous 
for commerce. Its population, according to the 
last census, amounted to 38,731 inhabitants. . 

Beyond York, the Ouse continues to be navigable 
without the aid of art as far as Aldborough, built 
at; the confluence of that river arid the Swale. 
Higher up, commences a canal lateral with th6 
Ouse ; it goes as far as Ripon, the end of the 
navigation: this work was performed by the cele- 
brated Smeaton. Above Ripon, the Ouse takes 
the name of the Ure. 

In descending the right bink of the river, which 
we have just surveyed, we find below York,the mouth 
of the Wharfe, the course of which is easterly, and 
navigable from the town of Tadcaster. Still lower 
down, is the town and short canal of Selby, which 
joins the Ouse and Air at some distance from their 
oonfluence. From this place to Leeds the Air may 
be navigated. We may then follow the canal, 
which, in the north, leads to Liverpool, as we have 
seen in Chap^ ii. We may, besides, before arriving at 
Leeds, 6nter the Calder, and ascend, at first, to 
Wakefield, a town known to the French only by 
a tale of Goldsmith's, full of beauty and truth; but 
it is mentioned here merely as a manufacturing 
place, commerpial, rich, and populous. The fkbri^ 
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cation and dyeing of woollen cloths, are its principal 
manufactures, in which it competes with Leeds. The 
elegance and size of the edifice erected for the sale 
of clotlies must not be passed by unnoticed. Rbuiid 
Wakefield, numerous collieries are Worked, the pro- 
ducts of which are conveyed by tram-roads to the 
Calder. The parish of Wakefield contains 22,307 
inhabitants, and the town 1 0,764, according to the 
census of 1821. 

Works and lateral cuts render the Calder naviga- 
ble as far as the town of Halifax, where We re-join 
the hydraulic communications of Manchester. These 
may also be re-joined by the Ramsden canal, which 
opens on the right bank of the Caldef. (See 

Chap, ii.) , 

On the same bank, a little below Wakefield, the 
canal of Barnsley begins, which takes a southern 
direction, in a distance of a little more than eleven 
miles as far as that tawn. It proceeds afterwards 
four miles to this north-west. Barnsley, a manu- 
facturing town, is surrounded with forges and col- 
lieries, and they fabricate there principally mfetallic 
wires and common cloths. Its prosperity is so 
great, that irom 1811 to 1821, the population in- 
creased from 5014 to 8284 inhabitants. 

A secc»id canal contributes to this prosperity ; 
it is the Deam and Dove * . Beginning at Barnsley, 



' ■ ■ ' ■ - -- 1 1 1 1 — -^^..— .^.-i^ 



* Jt isp as the last; opened in large section. Its locks are seventy 
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it gains the vallqy of the Dearn, up wliich it pro- 
ceeds, by a l:tranch, to Bockley , and descends to 
the E>ove, a river which parses by Rotheram, a 
town on the bank$ of the Rother. . Rotheram is 
known for its iron and steel- works. 

At the confluence of the Don and Sheaf, a little 
below Rotheram, is the town of ShefiSeld, more 
famous still tor its cutlery, iron- ware, button-making, 
and works in metal generally. Fifty thousand per- 
sons. are occupied in these manufactures, on a soil, 
rich in iron and coal-mines. In Sheffield, one single 
Lancasterian school is sufficient for the instruction 
of 800 children ! It possesses several others, and 
also Sunday and Charity-schools, ^c. Thus, in 
England, the instruction of the people everywhere 
flourishes with industry and commerce. The town 
of Sheffield itself contains 42,157 inhabitants ; but 
the whole parish, so remarkable as we see for 
its industry, contains a population amounting to 
62,105. 

On descending the. Don, below Rotheram, on the right bank of 
that river, is the town of. Doncaster. Its inhabitants are princi- 
pally engaged in the spinning and weaving of wool and cotton. In 
1821, its population amounted to 8544. The Don, in its navigable 
part, descends seventy feet by eighteen locks, having from sixty- 
three to seventy-ktwo feet in length, and from fifteen to eighteen 
feet in breadth, for boats fifty-six feet long, and fifteien feet wide. 

1^^ , : : ;— 

ff 

feet long, fifteen feet six inches wide, for boats of fifty tons from 
Barnsl^, the point of/departure ; it is nine miles and a half long, 
and rises 1 19 feet. John Thompson was the engineer. 
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Below Doncaster, near Thorne, begins the eanal 
of Keadby, which proceeds on one level from the 
right bank of the Don, to the left bank of the Trent, 
over a distance of fifteen miles. It has a flood- 
lock at each extremity.' Its object is less that of a 
commercial navigation, than the draining of the flat 
coimtry in the vicinity of the Ouse, in which the 
Don discharges itself. This canal crosses a river 
called the Old Don, which falls into the Trent a 
little below Burton, a town with 4114 inhabitants. 
We have described the course of the Trent in Chap: 
iii. and iv. of this work. On proceeding from this 
river into the bay of the Humber, to trace the 
southern side of the bay, we pass before the canal 
of Ancholme, which is directed to the south, and 
asc^ids, by a branch, as far as Caistor, a market- 
town of the county of Lincoln. 

From this rapid survey, it will be seen that the 
port of Hull is at the confluence of a number of 
hydraulic ways, which bring to the sea the natural 
productions of a large space of country, and also 
the manufactured articles of a considerable number 
of toWns. This position explains the prosperity of 
that fine commercial port ; a prosperity of which a 
view wiU be given in the volume set apart- fbr de- 
scribing the coasts and ports. 
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CHAPTER VL 

Gtneral Recapihiiation of thf Fourth Book. 

Ws have now laid before the reader, at one view» 
the mofit extensive system of inland navigation^ 
that any people ever established upon an equal 
superfices. We have followed each line of canals 
between the seas which surround England, east, 
west, and south. We have seen the hydraulic ways 
of this island grouped about six great central points, 
Mandiester, Liverpool, London, Birmingham, HuU, 
and Bristol, and so arranged, and offering oornrnu-*. 
nioations so numerous and so weU combined, that 
each of these rich towns partakes of the acquired 
opulence and of the industry developed in the 
other five, and in the fine country which separates 
them; whilst the produce, imported or manufac- 
tured in these places, is spread abroad by the 9ame 
oommunications, so as to reach, with economy and 
rapidity, the innumerable points of consumption. 
In running over thus on every side, and setting out 
every where firoA the principal focus, the richest 
part? of Great Britain, we have carefiilly pointed out 
the towns most remarkable for business, or some 
peculiar branch of industry, and the fertile districts 
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which devote to trade their agriculturid produce, 
and that of their noiines and manufactoriee, 

The fact, which at first view strikeB the mind, is 
the narrowness of the territory where th^ works of 
communication have produced the most astonishing 
results ; and this fact in itself will lead to a most 
important conclusion respecting our ovm countryv 
The part of England so intersected with canals, is« 
as we have before observed, less in extent than a 
square having 180 miles on each side, and. this 
S(]^r6 very little surpasses in extent one-seventh 
part of the whole superficies of France. If» then, 
on the total superficies of France, we could find only 
a sixth portion already favoured by nature, with 
abundant and widely<*extending streams, with the 
fertility of the soil, widi mineral resources, or, at 
least, with easy communications to iron and coal* 
mines, we mi^t be able, with this one-sixth of our 
soil, and by works similar to those we have been^ 
describing, to equal the prodigies produced, within 
the space of a few years, in that part of Great 
Britaija which constitutes her riches and power. 

But we have three*sixths instead of one, which 
seem destined expressly by nature, to enable us to 
vie with the happy i^tate pf Engjand. The basins 
of the Loire, the Seine, ^d the Somme, may 
be united by a number of hydraulic ways, wther 
with eadi other or with French Flanders, already 
completely canalized. Let us open a canal parallel 
to tl^ S^in^i firom Paris to Jlpuen, »nd other parallel 
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canals in the upper parts of the rivers which form 
the three basins we have m«itioned.--Let us esta- 
blish communications with the principal lines of 
navigation, either by secondary canals or rail-roads, 
to all our larger manufactories and important quar- 
riea. — Let us examine the soil of this part of our 
country, and seek, at the depth of 550 yards, and 

4 

even deeper if necessary, if it contain not mines, 
especially coal and iron ; and, if our researches are 
crowned with success, let us convey in our towns 
and sea-ports, by means of canals or iron rail-ways, 
the produce of those mines. Were this porticHi of 
our country thus animated by new and abundant 
means of circulation, how many large towns would 
then contribute to the prosperity of industry and 
commerce ! In the basin of the Loire, St. Etienne, 
Clermont, Roanne, Moulins, Nevers, Bourges, Or* 
l^ans, Tours, Poitiers, Mans, Laval, Rennee, and 
Nantes ; in the basins of the Seine and the Somme, 
Auxerre,Troyes, ChMons, Sens, Montereau, Meaux, 
Saint Quentin, Compi^gne, Amiens, AbbeviHe, 
Caen, Dieppe, Rouen and Havre; and finally, the 
rich and populous towns of French Flanders, and of 
the Pas-de-Calais. 

But at the same time that the canalization of this 
part of the territory of France would be eflfected 
vigorously, we should not neglect the other pro- 
vinces who would derive such great benefits from 
it. Three other groups of lines of communication 
might be completed; the first, in the basins of the 
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Moselle; the lifetime, and the Rhine ; the second 
in the Z^am of the RhAne ; the third in the basin of 
the Garonne. By the first, our commercial power 
would extend its action, beneficial to ourselves and 
our neighbours; sfinong aU the people of Germany ; 
by the second, over Italy and the vast shores of the 
Mediterranean; by the third/ over Spain, Portugal^ 
and the British Islands. 

The government has published a work of great 
interest on the canals which it is intended to open 
throughout Prance ; this plan is on a scale of great 
magnitude, which no doubt has its utility, but which 
is not suited to the actual state of our industry and 
commerce. Supposing that the government alone 
could complete the construction of these canals, with 
a' sufficient d^ree of promptitude; and without mak- 
ing too great sacrifices, the result will only be the 
frame-'Work, on which numerous and indispensable 
ramifications must be attached, to open a conimuni- 
cation with the focus of industry, which each of our 
secondary towns, our ridi mines, and oiir large iso- 
lated manufactories may present ; and the enterprise 
of these will be greatly to the interest of our land- 
holders, manufacturers, and merdiants« We only 
repeat a thing, said for the tenth time, in recom- 
mending strongly to them, and for their own ad- 
vantage, to form companies in order to establish 
means of conveyance for their commercial produce, 
either by coxnmon road3» canals, or rail-ways. They 

Vol. I. Z 
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wiU find» in thedeacriptiobs that we have laid h^Sst^ 
th^Ddi on the general By stem of commumcation in 
England) models adapted to etery kind of locality. 
The C(»nmunication0«. of whidi Liverpool and Hiill 
are the Gentrei wiU serve as an example for a flat 
<x>untry« Tbose^ of which Birmingham is the c«a- 
tral point, will serve, ofi the contrary, as an exAbiple 
for higher parts. The roads and canals which tra- 
verse the great chain Of mountains* running fl'om 
north to south, thtoi^h England, afford numerous 
and important models, to pass from one biuin into 
another. We shall learn not to shrink from difficult 
sites^ in seeing by what works of art the English 
have effected such^ passages-^tunnels 5500 yards 
in lengthy large excavations, extensive causeways, 
and raised embankme^itSi as at the canal of £31e8- 
piere, inclined planes of great length, and locks, the 
multiplidty of which is astonishing, even compared 
with those of our most odblirated caiuds. Ther^adw 
will be able to form aa idea of all this fiota the fol- 
lowing statemaits >^ 



tnaot. 


JLttgth. 


KamteorUck*. 


Canal da WAi 


. . . 148 miles . 


. . 6f2 


Canal de St. QueoUn « SO 


. * sr 


. Total 


• • . 228 • 


. \ 99 




. LflOgtlu . 


Htuba9€l(¥lk^ 


Rochdale • . 


. ; . 21 miles . 


♦ . 49 


Worcester • . 


• • « 5 • 


- • 71 



Total . 



26 
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JbpBgtlu Locki. 

Grand Junction 90miled • 101 

• ...... 

Grand Tmnk or Trent and Mersey ^ » > • 75 
Liedi imd iiver{k»dL ^ « • , 130^ • i §0 

total .. . , .313 • ^ 266 



These laoka, in themselves, as weU as many other i 
works^ have nothing superior in their construction to 
those for which we are indebted to our able engi- 
neers of roads and bridges: Hiese works, indeed, 
are frequently executed in a very inferior manner, 
scxnetimes from negligence, often from ignorance, 
but more generally from a motive of economy ; this 
latter cause deserves our greatest attention. The 
oanal companies of England have principally their in- 
t^est for an object ; they do not endeavour to display 
a vain luxury in their constructions ; it is in their 
revenues they seek for glory and opulence, and these 
are the wise ideas it behoves us to acquire. 

Nevertheless, we have mentioned magnificent 
works of art^ executed by companies^ when they 
have judged them necessary. They show the great- 
ness of private resources, and suffice to convince us 
that there is no sacrifice, or difficulties, which a well- 
directed association cannot make or conquer. 

As hmnan passions too oftian interfere with the 
wisest conceptions, companies sometimes have been 
l^d into foolish expenses, in projects which had 
dasizled them ; and, suffering themselves to be actu- 
ated by a puerile feeling of vanity; they have 

Z2 
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endeavoured to outvie rival companies in the sump- 
tuousness of their works ; but they have founds in 
their ruin, the chastisement of their folly and igno- 
rance. This ruin, however, though unfortunate for 
the public welfare, has not been without its compen- 
sations — it has served for a lesson to make specu- 
lators and capitalists more prudent. Unhappily for 
us, if similar faults should happen to be committed 
by the administration and engineers of govern- 
ment, in works executed on account of the state, 
these errors would not produce equally happy 
compensations. The public treasury is most com- 
monly ignorant of the profiision that exhausts it; it 
is an immense fountain, running without ceasing 
into so many channels, that nobody could assert 
that it empties itself too rapidly, because it runs- 
more copiously into this channel than into that. This 
renders it desirable that government should be 
at the expense of those works only which are- 
evidently beyond the power of private associations ; 
and even in this case it would be preferable that 
government should merely advance or even give the 
sum necessary to complete the whole demand with 
the portion provided by private industry, on condi- 
tion that private individuals should execute, on^ 
their own accouirt, as for their own interest, the 
works projected for the sake of public utility. 

Among the works of art that the J^glish canai& 
offer for our imitation, we will remark the double 
loeks^-^as^ for example, that of the Regent's Canal ; 
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the ssifety-gates to retain the water, in case of th& 
breaking of the causeways or embankments ; the 
employment of iron in some parts of the construc- 
tions, above all in the lock-gates, and for aqueduct 
bridges, )as at Uanydoc and Pont-y-Cyssylte. But 
it must not be thought that the substitution of iron 
for brick, stone, t>r wood, will produce the same ad- 
vantages in France as in England. It is sufficient 
to ascertain this, to propose a simple arithmetical 
question — what are, for each locality, the compara- 
tive prices of iron, wood, brick, and stone, — ^the du- 
ration and expenses in repairs of works constructed 
with each species of materials; in fine, what is 
the capital required for the execution of works of 
art with these materials ? The best system will be 
that which demands the most moderate capital ; 
iron being so much dearer in France than in Eng- 
land, its use cannot have the same advantages, and 
therefore cannot be so frequent ; but the use of iron 
will beccmxe less and less rare among us in propor- 
tion as we shall simplify its fabrication. 

Analogous observations must be made on the 
consumption of fuel, in feeding canals by means 
of steam-engines ; coal is much more expensive in 
France than in England; we should find it, therefore, 
a bad economy to have recourse to the mode of 
supply which the English often adopt with great 
advantage, particularly in the environs of Birming- 
ham, in a high country, where water is as scarce as 
Qoal is abtmdant. If the means we allude to could 
be favourably applied here, i\ y^ov34 he in suqJi 
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places M St EStienne, situated in a hi^ OQiintry» 
like Birmingham, and producing fossUi^cQal at ata 
equally low price. 

The inclined planes, with iron tram*ways, the 
small boats which they require, and the nume- 
rous locks, which serve for the passage of the boato, 
offer us examples, which it will be, in many cases, 
advantageous to imitate. We shall speak of them 
in detail, in treating of the mode of carrying goods. 

We shall finish with an observation, which will 
shew how far economy, in associations for public 
works, conduces to important results. At the pre- 
sent time the direct communication between London 
and Liverpool can be effected by the smqll navi- 
gation only ; it is the same thing, with regard to 
London and Birmingham, Hull and Manchester, 
Birmingham and Bristol. Thus, the small navi- 
gation has been sufficient to ensure the prosperity 
of the inland commerce, between the most industrious 
towns and the most opulent ports— consequently, 
with k small navigation, well combined, in the in- 
terior of Prance, we should be able to attain the 
same degree of prosperity. 

We may have, in scwie well-frequented pbcee, 
canals formed on largQ dimensions ; but we must 
be very careful not to esctend too faj this expensive 
system, which not only swallows up treasures, but 
occasions too great a consumption of water, a thing 
of which it becomes us to be more sparing than the 
English, since nature has not afforded k us in so 
great an abundance. 
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In adopting, in all the establishments which 
concur to national prosperity, the course which 
we have pointed out, we shall but seldom, it is 
true, oflfer to the paiiegyriat tbp wished-for oppor- 
tunity of giving pompous descriptions of works dis- 
{daying an ostentatious magnificence and ridicu- 
lous vanity; they will not have to perform the 
task of celebrating the men of ruinous memory 
to whom these immortal extravagances owe their 
existence. But the voice of histojry will have 
great results to ofier tfi ik^ $i4iniration of posterity, 
in describing a vast system of useful works, 
executed by the hands of wisdotn, bearing the 

q.pe»aa» of qodest ,m^j. «aSm^«>. 
cording to the plans dictated by prudence, Instead 
of burying our wealth under the sterile luxury 
of shewy edifices, we will plant* we will sow it, 
if I may be allowed the expr^sgiionji WJon|| a mul- 
titude erf fertile furrows, hufflble, I gr^lxt, in iheif 
appearance, but adH|irable i|s to their well-com- 
bined pnsemble^ and the happy fruits they will 
produce. We may then dp that, which Great 
Britain is now doing — agtpnish the universe with 
the abundance and beauty of the produce which 
will be exported from our soil, to be conveyed 
and exchanged on every point pf th§ commercial 
world ; and finally, Prance will be reckoned among 
the centres of industry, the energetic influence of 
which w^oii^JSitB itself by the greatest advantages 

m «Yery part of tb? §ipi?e, 
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THE LEGISLATION AND CONSTRUCTION OF 

BRIDGES. 



CHAPTER I. 

Legislation of Bridges. 

There are, in England, bridges which are private 
property ; others belonging to political bodies, such 
as corporations and private associations. All are 
kept in order, and repaired at the expense of their 
respective proprietors. 

An act of parliament, promulgated in the 22d 
year of the reign of Henry VHL, chap. 5, regulates 
every thing that concerns the keeping up atid 
repairs of bridges and their approaches. By this act, 
all things concerning these works, as far as they are 
connected with the freedom and safety of the 
highways, are to be laid before the sessions of the 
justices of the peace, who are to decide. The 
justices of the peace may compel all persons injuring 
a bridge to put it in repair. Where the perpetra- 
tors are not known, or when accidents occur from 
natural causes to a bridge, being a thoroughfare. 
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and witiiout a toll, the repair is effected at the ex- 
pense of the inhabitants of the county in which it is 
situated. If the bridge comes within the limit of 
au&ority of two diflferent justices of the peace, the 
inhabitants of each township must restore that 
portion which comes within their own territory, The 
justices, with the corporation, or two persons ap- 
pointed from each parish, regulate accordingly the 
man to be paid by the citizens. The justices name, 
first, two persons to collect the rates in each district ; 
secondly, two surveyors to direct the works and 
apply the fiinds remitted for that purpose by the 
collectors. These four officers, having a salary 
fixed at the discretion of the justices, are account- 
able to them for the management and einploy of the 
money. The law gives to the justices the means of 
enforcing the execution of these different regula- 
tions. The same authority extends to the repair^ 
of the public road near the bridges, within 100 yards* 
distance. 

As we see, by the considerations of the sta- 
tute 1, of Queen Anne, chap. 18, a long experi- 
ence had demonstrated that these measures were as 
embarrassing as onorous for the inhabitants. They 
permitted the exaction of more taxes than were 
needed for the reparation of bridges ; taxes which 
were ofl^n applied difierently from their original 
destination. By this same act, the contribution 
must be levied by the constables of each parish, 
and paid into the hands of the high constable of th^ 
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iHW^Mt who rtwits it totb© trewiurei 
by tl)0 justices of the pei^e* Bivary n^yiuQipi^ 
crfSfiap who neglects to r^t^ the inht^bitants pp^^^^ 
ticnaUy, to lovy tho tax aocordipgly, wd to dalivw 
it to the proper person, may be fined 40f. Bveiy 
treasurer who pays ^«y a«m wh*t€^ver for th§ rept^r 
pf bridges, without m order from the justice ii^ 
liable to a fine (tf 5i. Every fine, by virtV9 of the 
same act, is ve Aed in the fimdft for the r^mr of 
bridges and their approaches, and doeai op |oqg(^ 
go inito those (rf the ei^c^equer. 

It now remains to notice bridges undertakep by 
companies: the legislative measure appended ip 
them are identifled> in a great measure, with those 
which are arranged for the formation of canals. 

Thiisi, with regard tp bridges, as tp canals, the 
grantees form a political body, which ia the holder 
of the fiipds destined for the work. They are 
divided into shares which amount generally to 100^. 
The same analogous precautions and forpaalitie? 
r^ulate the calling in of the funds, loans* mort- 
gages, re-imbursement of creditors, arbitration and 
payment of the ground and edifices that the cpa^- 
pany are obliged tp purchasei ^c. At a general 
meeting, and by a determined majority qn a fi^ed 
number of sharehelders, the various resolutums 
[essential tp the proceedings c€ the company are 
taken, modified, or reyc^ed, the operations of the 
agents are examined^ and the accpunts passed, ^c. 
. 4 directing eemnaittee appoi|ite4 l>y a general meet- 
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ing of the fthardioldere, conduots the tebhmeal part 
<9f the work and keeps the aooounts. This ccmunittee 
prosecutes legally the authors of evi»ry damage or 
injury sustained by the property of the eopipany. 
Engineers, a treasure, a seoretajry, elerka, odHeo- 
tors, are the agents of this executive power, knd are 
required to give security. 

Let us now examine what is peculiar to the legis- 
lation of bridges. The act or grant comprehends 
the general estimate of the wc»rk, and the order 
which must be followed in its executioa The 
number of arches, their dimensions, those of th^ 
piers and abutments, the width (tf the road in the 
approadiias of the bridge^ and on the £9Qt-*pAtbi, 
4ight of steps, towing-paths, 4'c,, nothing is omitted* 

If, during the construction of the work, it is poo^ 
sible to leave a part of the river c^en for navigation, 
the act of parliament binds the company to keep it 
fip, and subjects it to pay a sum of money, pn^r- 
tionate to the loss which commeioe may eust^, 
in case the navigation should be interrupted- Thus* 
^ith regard to the Southwark bridge, composed 
of three arches, the act ^rbids that the eeutrtng ^ 
more than two should be up at one tinoe, in 0fdm 
to leave a ft*ee spaed in the third pxcbi upder the 
^penalty of havii^ the ce&U'ingB dmnoUs}^ §fs 
iifficw, and laying a fine Uip^ the eompftny. 

The magistrates are empowered to tfike VfiGfe 
severe measures to enforce the protopt coB8t(iiatioii 
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of bridges than of canals. When a new canal is nn- 
dertaksi, the only inconv^ence which arises fiom 
the slowness of the work is, that the company is k^ 
thelonger from enjoyingits benefits. But every delay 
in the erection or repair of a bridge, obstructs, at the 
same time, the roads in the direction of which it is 
situated, and the navigation of the stream over 
which it is thrown* For this reason, the legislature 
never ^ permits the construction of a bridge to cam* 
mence, until the shareholders, possessed of a capital 
sufficient to present a satisfactory guarantee^ have 
placed in the public funds a part of this sum, there 
to remain and accumulate with the interest whidi 
such an investment must produce. A certain number 
of persons are designated in the act as trustees or 
guardians of these funds, which must r^nain un- 
touched, until they decide that there is a suffident 
accumulation of capital to meet the expenses of the 
work. These guardians or trustees are also ap- 
pointed to take care that the works are finished 
within the space of time fixed by the act. 

Two important objects to determine, are the 
regulation of the police on the bridge, and the re^ 
cei ving of the tolls. 

The police of the bridge belongs to the company 
who have undertaken it. If it is situated in a town, 
the company is authorized to establish patrds and 
watchmen upon it, and to light it with oil or gas, 
tf any one br^ak the lamps or extinguish the lights^ 
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be; must pay a fine, whidi increases for every of^* 
fence*, and in case the perpetrator is insolvent, he 
may be imprisoned or sent to hard labour. 

Withregard: to bridges, as well as to the roads 
wad streets, the legislature leaves to the public in 
general^ the. care of seeing that the public thorough- 
fere may not. be obstructed. If a bridge^jompany 
or the managing, committee be negligent, in: any 
respect, should not keep it in repair or proper 
order, well lighted, ^c, every citizen has a right to 
inform against tliem. When the informer proves 
bis. accusation to be just, he receives a considerable 
sum, which the company is obliged to pay him. 
The same fine must be paid for every contravention 
of the act, which shall be judicially proved. 

We will now direct our attention to the tolls Which 
form the revenue of the company. If the grant be 
perpetual, the constant revenue serves to pay the 
running . expenses for the repairs and guarding of 
the bridge ; the remainder being proportionally di- 
vided among the shareholders. If the grant he 
only temporary, (which seems the most advanta- 
geous , mode in this species of public works, and 
that which we propose should be adopted in our 
own .country,) the . act . of parliament > contains pro^ 
visions which ensure to the company the reimburse- 



♦ At the South wark bridge, an offender pays' for the first 
ofibnce 10«* per lamp ; > for the second, 20«. ; for the third, 40«. ; 
aad-foi: theiburth^ 40«, ; and, is, besides, sent to: prison* . 
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ment of its advaoGes, a good uitereat ^ itd capital^ 
and the invesUnent oi a fund for the repairs, of the 
bridge, the divid^ods of whidi must be soffit 
cient to pay, firsts the annual repairs, and secondly^ 
the lighting and watching. In order to give to our 
readers (x^rect ideas upon this subject, by A t&MXk* 
able example, we will mention the proyisiops of tb< 
act mftde for Bouthwark bridge in London* 

Toils* Carriages and horses: with six horses, U.6d.; four 
horses, 1«. ; two horses, 9^* ; one horse, 4(f. ; heavy wagons, six 
horses, \s. ; four horses, 8d, ; two horses, 4d, ; one horse, Sd. A 
taddle of pack-suddle horse, 1}cf.; foot-passengers, lef.rcattle, 
4dL for eteiy ten head ; Hocks, 4(1. every tiwenty head* The car- 
riages and ammals passing again the bridge on the same daj, 
do not pay a second time. Soldiers and military equipages^ 
mail-coaches and horses, bearing the mail, pay nothing. During 
the times of election, beginning at the eve of the first day, every 
elector is free to pass without paying toll, with his horse or carriage. 
' The current expenses of management, and the interest of th^ 
compaiiy*s loant being fint provided for, the following is the mddt 
of distribution of the revenue z-^first, among the shareho}d0rsi at 
least five, and not more than ten per cent, on the shares subscribed 
and paid by the company ; this interest to begin from the moment 
the bridge is open to the public. Secondly, if the t6lls produce 
. more than will pay a dividend of ten per cent., the surplus ill 
v«sted in the public funds) (three per Cent, consok)' Thifrinvcttt^ 
maAf with the compound interest, donsticutes a capital which is 
left to accuoiuhite until it produces an annual revenue equal to the 
interest of ten per cent, on the sum total subscribed. Then this 
capital is divided between the shareholders, proportionally to their 
respective shares. From that time, they no longer receive any 
dividend ; the whole amount of the tolls received, is placed in the 
public fundsi to him a new capital for paying off any loam or 
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charges which may still hang on the property of the hridge. 
Finally, the whole revenue of the tolls continues to accumulate 
until it yields an annual interest equal to the largest sum neces- 
sary for repairs, watching, and lighting. After this, no mdre tolls 
are to be received, and the bridge becgmcs a public and free pro- 
perty. If, before the reimbursements, the paying off the debt and 
the funding before-mentioned, can be complete, some important 
repairs of the bridge should consume more than the annual pro-, 
duce ' of the tolls, the excess would be taken from the funds 
already accumulated. 

Here, let ds remark the following clause which deserves to be 
adopted in our legblation for the construction of public works. 
When the tolls will no longer be levied, the shareholders and thtir 
heirs will navertheless continue to constitute a company^ intrusted 
with the management, preservation, repairs, paving, lighting, and 
cleanliness of the bridge, by means of a directing coAUnittee, 
subordinate to the general meetings 6f the shareholders. These, 
when idl the current expenses are paid, from the interest of the 
capital lodged in the public funds, will have a right to divide 
among themselves, as a dividend, the remainder of the annuid 
Interest* 
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CHAPTER II. 

StOTie Bridges. 

tHE territory of England and Scotland is too circum- 
scribed to allow the formation of a great number of 
very large rivers. Thus, in both kingdoms, the 
bridges are more remarkable for their structure and 
number than for their dimensions. Nevertheless, 
ori approaching the mouth of some rivers, such as 
the Severn, the Wear, (§pc., monuments of this kind 
may be found well worthy the attention of profes- 
sional men, for their magnitude, not less than for 
the beauty of their construction. 

The bridges of the metropolis are above all 
worthy of study. Thrown over a very large and deep 
river, subject to the great variations of the tides, 
these bridges seem to unite in their execution, all 
the difficulties which nature could offer to the ^forts 
of the genius of men. These difficulties, at first 
imperfecdy surmounted, have yielded to the pro- 
gressive efforts of art and experience. Our own 
works have offered, in this respect, many models 
which the engineers of Great Britain have had the 
wisdom to imitate. 

London Bridge, built in the twelfth century, is 
the most ancient and most defective of all those of 
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the capital*. The arches are narrow, unequal in 
span, and rest upon masses of an enormous size, 
which produce, at the rising or falling of the tide, a 
very dangerous fall. In 1756, the houses which 
had been built on this bridge, being in a ruinous 
state^ were pulled down. It is about to be re- 
built, and every thing leads us to think that parlia- 
ment will adopt the plans of the late Mr. Rennie, 
and that the execution will be confided to his son. f 

During more than six centuries, London bridge 
was the only communication on the banks of the 
Thames, between the capital and the suburb, si-* 
tuated on the south side, (Southwark). 

Between the years 1738 and 1750, Westminster 
bridge was erected. 

This bridge is 410 yards, two feet, io length, and forty^four feet 
wifie. It cost 389,500/. sterling. It has thirteen large and two 
small arches. On each side of the centre arch, which is seventy- 
two feet in span, the others decre^tse in size successively by five 
feet. 

Westminster bridge, instead of the i^ops whidi 
are seen on the Pont-neuf, has over each pier a semi- 
circular niche, covered with a half dome, with seats 



* It is 305 yards long, by forty-five feet wide. It has nineteen 
arches; one in. the centre is. more than sixty-nine feet wide. 

t The execution of this great worl^ is now in a very forward 
state; 1825. 
Voi,. I. « A 



rouiid the inside ; th^n^^ a vfrry hi^ bali^gitrade T^fm 
fircmi one pier to the otheFf Travellers have gprir 
Qusly asserted, that this balustrade, almost inapces- 
aible, was built with a view to restrain the Englisb 
attacked with that malady which lesids them to selfr 
^estiructian, either tp esicape the burden of e^Kist^C9« 
or to 9ee from^ the pangs of remorse. 

Blackfriars bridge/erected between 1760 atnd 
1769, nearly divides, into two e<jual parts, the vast 
1>mn of the Tliaines, between Xondon and West- 
minster bridges. It is decorated with column^ qi 
the Ionic ordtf , placed in pairs atthe he^ of every 
pier. Like the last bridge* it is built of Portland 
stone. Jt is but 366 yards* two feet, long^ The 
centre arch is 100 feet in span ; the two cojptigi^QUS 
ardies, right and left, are ninety-three feet, one inch, 
the others decree in the same pfoportioa. 

The Strand bridge, begun in 1811, is about hatf* 
way between Blackfriars and Westminster. Siiwe. 
1816, the English have named it Waterlop 
bridge, in imitation of the French, who, in the days 
of their ttiimphs, named the streets and bridges 
with which they ^embellished their Cf^ital^ Auater^ 
lit?, Jen?, Wpgram, Rivoli, MftrepgP, Frejus, Fw- 
tenoy, ^c. ^c. 

The Strand bridge is 413 yards in length, which 
exceeds the length of all the other bridges ob the 
Thames. On tile side of London, the axis of the 
edifice is prolonged by a large avenue which 
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r«adies the Strand* a street parallel to the Thaims* 
and 80 mudi the more inqportant, as that fine river 
ii nearly every^vfaere iirithout quays. This pndon- 
gatibn is supported on a ki^ of 132 yards, by^ 
sixtffin h&y brick ardias* On the Southwaik 
i^de» the same axis is prolonged by a causeway 
iriuch teniiinates at Stamford-^street ; it is 418 
yards in lengths and is supported by forty arcades 
built of bride. T^s, flie total length of public 
p3ad, supported by ardies thrown oyer the Thames 
and by the collateral htiik arches, is consequently 
961 yards — above, half a mile. A high and fine 
balustrade serves as a parapet. . Above each pier* 
a projectkm, of a square form, surrounded with 
seats, forms a balcony. It is firom that spot that 
one mudt take a view of the Thames, the shores df 
whidi present a most magnificent spectacle. 

According to the method introduced and praotised 
with great success by the Frendi engineers^ this 
bridge is on the same level from one end to the 
other, and the ardies have all the same size'*'. 



* Nine arches of equal size, having each 1 20 feet span, are carried 
upoa piert twenty feet in breadth at the sur&ce of the water,- and 
thirty jfeet at the base. Thiibase r^ on 320 pilies, each being 
about one foot in diameter, and e^hteen or immty^VA fiet 19 
length, (there is one pile to three feet square ;) consequently tb^ 
waterway under the Strand bridge is S60 yards. The width of the 
bridge is proportional to its other dimensions. The carriage-way 
is iwenty-«^;ht feet wide. The foot-patha aret 9evf b tett vide, and 
are covered with slabs of ^anite, the slabs being in kngtb the 
same as the width of the path . 

2A2 
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Tbeir figure is borrowed from the bridge of Neuilbf. 
Tbis diijpbsition is simple and majestic, but it 
should be obtained vdthout Taisihg too high the 
line of the road that passes over the bridge. The 
celebrated engineer who built the Strand bridge 
may be censured on this poiiit. The exoessivie 
height of the bridge, crushes, in part, the ^ fine 
iai^ade of Somerset-house, which looks oh the side 
of the river. The cornice of the portico which 
forms Ihe base of that edifice, instead of uniting 
with the cornice of the bridge, is strikingly lower ; 
the effect which results from this is contrary' to 
good taste. 

•On standing in the middle of the Strand, in the 
o^tre of the street that leads to the bridge, 
instead of having a commanding view of that fine 
road, and of the paraph which crown the bridge, 
nothing is discovered but the two nearer toll houses ; 
the rest, placed on an horizontal plane, too elevated 
for the spectator, escapes to his vie^. If, as it has 
been projected, the street leadii^ frdm the Strahd 
to the bridge should be prolonged, this street, 
having a rapid ascent, would offer the most fiivour- 
able spot, from which one might have a full prospect 
of, and admire, the upper part of this edifice, and 
the continuation of the causeway to the very centre 
of So\ithwark. 

When looking at the Strand-bridge, either from the 

Westminster, or the Blackfriiars bridges^ the defi^cts 

. of which we have spoken cannot be perbeived, and 
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the osdty thing which strikes usi is its regularity and 
.imposing grandeur. We then pay little attention 
Xo those coupled columns which the architect has 
.{dacQd at the upper and lower head of the piers» 
to sustain the entablature, which itself seems to he 
placed there only to be supported by the columns*, 
u All the acQ^spries of architecture, considered as 
the patrimony .of good taste, are oftentimes w^l 
placed in a small edifice, where there is no other 
means to shine but by the graces of their detail— 
but in vast monuments the Tain, delusion of orna- 
ment vanishes, and the only thing which strikes the 
mind of the spectator is the magnitude of the whole, 
and the harmony of the principal masses. I appeal. 



* In reply to this objection, it may be said that Blackfriars bridge 
'has similar columns, and the engineer of the Strand bridge has 
been content to follow, ,in this respect, the example of his prede- 
cessor; but in the bridge of Blackfriars, the arches being les9 at 
the extremities than in . the middle, the columns in front of the 
piers grow smaller and smaller on proceeding from the middle of 
the bridge towards either shore, which produces a most detestable 
effect. On the contrary, the columns of the Strand bridge are 
equal in size, and gain by their general harmony what the others 
lose by their disparity. Lastly, these columns sustain the baloo* 
nies' mentioned before as placed on each pier, and it cannot be 
strictly said that they are useless. Yet I believe that a buttress, 
flat or circular, rising above the pier to sustain the balcony, woiild 
have been more becoming than massy Doric pillars. I ground my 
judgment iii this respect on what the architects and engineers have 
done in this respect in the finest bridges of France. 'The bridge of 
'Louffl XVI. has columns, that ofNeuilly is without thiein ; they 
' are two masterpieces, by the same hand, but the latteris much pt<:- 
ferred to the first» 
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for the truth t)f this, feD thbii6 Who hiV§ wan-^ tdt- 
ilc6B of Gteeoe, Italy, and figy]^» UKl Whdift auxtb 
has endo#6d with h high twit6, and & f^nd eapattb 
of feeling the mascOlitid b^utj , wUeh ii the ^tt& 
character of those mast^tfrffecei df Hi «ifflpte bat 
grand architecture. 

Hie dtructur^ of the bridge we are describing is 
managed with gteat skill, the result of pio^utid'^- 
perience*. The piehi, Ae ait^M, ttnd abutments are 
of Cornish granite ; the balustrades and panipMa 
are of granite, ftoin Ab^dei^, in Sddtland, tte 
grain of which te Met and whiter than that (tf the 
fonnen The courses of the piers and the aidm 
are composed of very Ifttge Uooks, wMdi gites tb 
the whole the appearance of the most imposing 
building of the Romans, . 

On looking upon ancient monuments, tWe is a 
isdrt of {deasure arising from our admiration, when, 
in our minds, we measure the large dimensibts ti 
theistcmes or marbles with whidi they sure composed. 



* In order to dimioisli the weight on the piens, vacant spaces 
b4^Te been left over each, which terminate in aright line under the 
road of the bridge-— walls of brick, parallel to the bridge's length, 
.are elected at equal distances, in these interior spaces, and covered 
by dabs of sfeonei which support the earth and the gravel wbicih 
S&ntk: the bed of the carrii^ road. 

In Older to bind more closely the stones of the arches with the 
,€Ottrse& of the piers, care was taken, on placing every block, to raih 
it down against the parts already in their place ; by this means, 
.when the centrmg on wi^ch the arches were built was taken 
ioway, their middle point sunk in no part more than one inch aQ4 
aliilf. 



1^6 delight Itt r^t^t^s^iig to ounehre^ i mm ef 

i6dh ^M6Wbd With uncommoti paiUtm and vigour, 
liEi^ilg MR itaittut^ ]^l«bi8ictti the«e gigttiitic ^16- 
i^tehia, ^)d trnti^txirtiiig thism^ by tte jpower of theit 
tittei^th, or ihdusttyi from ihb boKom of the <)uarrjr 
t6 ihe summit of the ^ifi(^ thus ferm^ by theit 
re^linion. <t is the Ikble of the Titiiiis, illustrated by 
fhah slhigglihg With hdtUr^. 

When 1 hdve visits the Works ctf the Romittis in 
Lahguedoe, I have eitoiihcid the bridge built within 
A few ye«^s^ t^ttst ^ ^^leht i^ueduet of Gafd. 
The modem vfoA has &e freshness and polish of k 
tecently^finished edifice ; seen alotte, it might i^p- 
peti imposittg and almost majestic, but as it is oc^t* 
sthicted with stones of k smaH size, it seebiO ^ if 
it Hrere crushed by the eiiormoii^ massed Which th^ 
Romans laid one upon ano&er, two thouisand yeaM 
ago, and which time has beeii unaUe to of ertMoW. 

In the Strand bHd^, the interior of the )[>iets aol 
itches, as we9 as the exttadai of the arbhes, i^^ 
(!)6mposed of stones less vduihihous, ftnd not so di^ 
fable as ttiose used iii the outside ; biit not h^h^ ^i- 
posed to tihie cOTrosive Miction of ffie air, Ihey will 
id Ways pri^erve their strengfli tod solidity ^ Qhthfe ^ 
contrary, the other bridged of the capital, &ose of 
Westminster and Blackfriars, and, above all, that of 
London, are built of a soft stone, liable to crumble 
by the action of the air ; they have already suffered 
prodigiously by the ravages of time. 

)f» from the incalculable effect of the revolutions 
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' to yiAadi ^npires are subject, the people of tibe-eaurih 
should one day inquire, '' Whidi was formerly the 
New Phrnnicia^ and the Western Tyre, which covered 
the ocean with her vessels ?'' the greater part of 
her edifices^ consumed by a destructive climate, 
will no longer stand to answer with the dumb lan- 
guage of monuments ; but th^ Strand bridge will 
ever exist to repeat to the most remote. generatioiiB 

* *' Here $tood a rich, industrious, and powerful city/* 
The traveller, at this sight, will imagine that some 
.great prince sought to signalize the end of his reign 
}fj many yeiars of labour, and to immortalize tl«s 
glory of his actions by this imposing structure^ 
3ut if tradition tell him, that six years sufficed tp 
begin and complete the work — if he learn that a 
fl)?re cDippany of merchants built this mass, worthy 
of SesQStris and the Cesars — ^he will the more ad* 

« 

mire the pation where similar enterprises could be 
Ibe fruit of the efforts of a few merdiants and private 
' individuals. « And, if ha should then reflect on the 
jQflCuses: of the prosperity .of empires, he will un- 
derstand that such a nation must have possessed 
wise laws, powerful institutions, and a well-pro- 
tected liberty; for these are stamped in the grandeur 
and utility of the works con^leted by her citizens. 
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CHAPTER in. 

Iron Bridges. 

Thess are very numerous in Great Britain. It was 
in England, and in the year 1779, that the first 
bridge of this kind was constructed at Colebrook- 
dale, on the Severn. In 1796 the Sunderland bridge 
was executed, much bolder in its form and dimen- 
sions than the preceding— both are of one arch ; the 
&st is semicircular, the second very fiat. The 
plates will suffice to give the reader a correct idea 
of their construction. We shall give, besides, mi- 
Bute details of the Sunderland bridge, which we 
bave carefi:illy examined — we have given likewise 
^e design of the iron bridge of Vauxhall, in the 
"west of the metropolis, the most remarkable of all 
before the erection of that which we are about to 
describe. 

The Southwark Bridge, built to join Southwark 
with the city of London, is the mark of a new epodi 
in this kind of construction — ^it is one of the works 
which do most credit to Mr. Rennie, who was the 
architect A thing which gives it a character of origi- 
nality well worthy our notice, is the employment of 
cast-iron, in large plates, made in the usual shape 
pf taussoirs, and ^ving a great soUdity by th^lr 
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resistance to the pressure, that is to say, in the most 
advantageous manner, according to the nature of 
cast-iron. In fact, in the construction of all the other 
iron bridges open ribs were used, which no doubt 
gave a great lightness to the system, but could not 
unite the same degree of strength and durability. 

Thk bridge bsB onljr ttred arclies* Tbe. spaa Qf.jth^.ioicUHe 
arch is 240 feet ; that of the two lateral arches » 213 feet; the 
width of the piers is twenty-four feet ; the total lengih of the Bridge 
h i^ yatds, of whic)i 2ii yards are allowed f^ die wkel^wajr; 

Although the Southwark bridge is not more than 
half die leng& of that of the Strand^ it presented Jie- 
vertheless, greater difSculties in the execution ; first, 
.for that very res^on that it is not,so long hj half as 
the Strand bridge, the stream, whether the tide rise^ 
GS falls, is much more rapid unde^p its lurches . than 
under those of the latter— 4he depth of tbe water is 
greater in the ratio of thirteen tO' eig^it^t and the 
pirns have cras^quently a greater power to sustain 
from the water: moieover^ the arches having less 
elevation and a wider span (the middle arch is just 
double the arches of the Strand bridge), their ffea- 
sure against the butm^its is muchgreater> and trads 
much more to separate them, and to ^oroe them in 
the shores but all these obstacles have been Qyer«> 
come vrith uncommon ability. 

Foreseeing that by the sucicessit^i ihiprdteiiieiits <tf Ibi Thiittlttt 
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. «At l0wmter it is; dujteen leet d^p under ibe.£|vuthwack 
bridge, And eight /e^ \uider the Strand. 
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tliift fadi df this rit^r Might l>^oine dee^r \itid^ %ht ibisOxifkA 
bridgfe, Mh fteiinie directed tbai th^ first coarse of th^ |}!6rB 
^Kould be hid nearly ten feet below its actual bed ; this faiiiid^ti6n 
rises like the steps of a pyramid, having thirty-six Ikt Width at the 
bks^^ and twetity-fbnf feetat ihepdint Where the vertical part of the 
pier commences. It rest^ upon ten rows of piles. 

At high tides the loWest point vrhere it wils necessary to ky 
the first coui^e df the ibundaition, Was thirty-six feet beneath the 
level of the water; hence tesulted an enbrmoUs presturfe against the 
AkTti which surrounded the space reserved for ^he pier, and coa« 
sequently great iiltrations took place, in spite of the great care thit 
hiid beexl tdketi in the cbhstruttion of this datn: it hal bl^h 
fotm'cfd iiy ineahs of thtee roWs df piles, representiiig three 6hk>iig 
'dictagohs, one In akibtheri the Width of the inside one was sixty feet, 
the length nearly double that. The thitkness of the dam did not 
exceed six feet. 

Hie (>ite8 were from thirteen to fourteen inches sqtare, and Shy 
ket In length^— natnely, fifteen feet eight inches sunk in the gHiixtiAf 
htia twenty-six to twenty-efglit feet for high tide^, and dight Or 
dix feet above high water. When the water allowed it, traverses 
were fixed inside the dam, having sixty feet in length, and pressii^ 
at each end against longitudinal timbers, which by this means su^ 
pifiUa the IroWs df fnles against the pressute of the flkid. Within 
t|ie dam^ around the ^pace left for the pier^ i range of planks has 
been driven, from six inches 4o eight inches in width, joined 
close together, but without nails or grooves— they are intended to 
prevent that any small stream of water should make its way be* 
'tween the piles, and thus wash away part of the ground in which 
ihbe ^\es are driven, "f he abutments on shore have thSr 
j^les 111 the dislanee 6f three feet four inches from each other ; Aey 
are covend with a stroi^ filame of timber^ pknked over, Beldw 
the dams, sixteen or eighteen isolated piles were driven, as a defence 
against the crafts which navigated the river during the works. 
These' piles, or stakes, and all those of the dams, have since been 
* drawn tip. At^flrst thi piles Were driven at 6cjual ihtery^s, sois 
to iom the figure (^ the three bt^ns. Afterwacds blMr j^iMt 
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were driTeii vith force iD those intenrals, so as to close them; and 
then were the three rows formed^ and the space hetween them filled 
with gravelly earth. A steam engine, on the plan of Watt and Boul- 
ton, of fourteen-horse power, was placed on the left bank of the 
Thames, to give movement to the pistons of several pumps esta- 
blished within the dam ; the alternate movement being transmitted 
by means of scaffoldings, reaching from the shore to the piles. 

To build the abutments on the shore, a dam was constructed in 
front of them ;they were drained, and afterwards the ground was 
prepared, to which was given a sloping direction of two on fifteen, 
towards the middle of the river-— the piles of the abutments were 
driven perpendicularly to this inclination. On the wooden £k>oring 
supported by the pilesv like that of the piers, they laid the first 
courses in Portland stones, each course being on a plane more and 
more inclined towards the middle of the river, and the stones being 
kept fast to one another by dice, which prevented their slipping 
towards the river, by the sole power of their weight ; thus, the plane 
of the last or upper course was exactly perpendicular to the spring- 
. ing of the arch, and therefore more capable of resisting the pressure 
of the first rib. The total width of each abutment is eighty feet A 
passage has been made through them ; it is vaulted in a semi-circu- 
lar form. 

Strudturt of the Arches. — Each ardi is ccmiposod 
of eight ribB ; these ribs are all alike, and of the 
same dimensions ; they are flat, vertical, and have 
a perpendicular direction towards the water. Each 
rib presents two distinct parts ; the first is massivey 
and forms the lower contour of the centre ; the se- 
cond, which goes from the centre to the platform of 
the bridge, and which the French call fympan, is 
open. 

The iron tousstArs are otdy two inches and three- 
quarters in thickness, thus, the eight ribs are equiva- 
lent to a masdtv? centre of fouiteeo inches in thidt- 
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iiess/ which is not too much to sustain a bridge 
fifty feet and a half wide. 

/ That which gives strength to the vomsoirs is 
their having a rim nearly four uodies high ; by this 
means they present a greater surface of joints to bear 
a vertical pressure; and» above all, a much greater 
solidity to resist a.ny lateral shock. Finally, the al- 
teration which the vckissoirs may undergo through 
the variations of temperature can have no other effect 
than to augment or diminish a little the curve of the 
ardi ; but it appears impossible that it could break 
masses of iron so large and so judiciously arranged. 
It must be observed that these vqmsoirs have their la- 
teral joints much larger at the spring of the arch than 
at the key; thus the lowest, upon which all the 
others bear^ is eight feet in width, whilst that which 
forms the key is only six feet. The voussoirs com- 
posing the same rib are not in immediate contact—- 
in this, Mr. Rennie has disregarded the usual prac- 
tice, in a way well worth your notice. Transversal 
plates of iron of the same breadth and thickness as 
the voussoirs, which they isolate from each other, 
traverse at right angles all the ribs ; these plates 
are as many in number as there are joints between 
the voussoirs of each rib ; there are, moreover, two 
of these plates at the junction of the lowest voussoirs 
with the piers or abutments which carry the arch. 

Such is the ingenious structure of the centre which supports 
l>oth the tympan and the bridge road. The tympan is composed, 
a§ we have already obsen'ed, of open ribS; resting vertically upon 



.tbt solid ribs joat described^^'-llie outside ribs 6f the tjfmpan, pret^ 
sent ihe figures of losengesy which diminish, in si^e as they ap» 
proach the key of the arch ; these lozenges are contiguous with 
tadl otheiTy and joined at the extremities of their smaller diagonals, 
which cKagonals fori* rilogieili^ part of a polygdft, m nUlMr a seg^ 
mnA of a iircley wkid^ divides into two equai paits the space coa»- 
prkad hetwoen the cetltFe and Che platform. As we hate ttmarked, 
tbe lottng^ dimniish in size in approaching the fcey of the arch j the 
sice of the iron pieces which form their sides diminish in the same 
propoition ; the lower summits or point of the lozenges rest upon 
die centre, their upper summits suppott the bridge-road. Hie 
sides, nearly vetiical, of the (neees composing the ribs, are joiiied 
widi acrew*bolts, passing through the rims raised on the oviside, 
and which* in those pluces, are strengthened by a greater tUckaess, 
(ret^orU quarrisj By this means there are two loeenges and 
four half-lozengcs in each separate piece ; the sides of these pieces 
are cast at once. The two pieces, next to the piers and abutments, 
present only one lozenge and two half ones ; without this precau- 
fiett they woold have been too heaty, 4n atfcouat of their iiae, 
which would have rendered it difficult to movv and- pl$oe IhM, 
without running the danger of breaking them. 

The lower summits of the lozenges are, -as may: be seen from the 
plate, connected together by an arc, which follows the contour, of 
the extrados of the voussoirs ; their upper summits are connected 
in the ^ame manner by an arc following the contour of the bridge 
load ; thus the space composed between the road and the voiiiMtf*^ 
is divided into four distinct series of triangle^-^-the first have their 
base resting upon the vousswb; the second and third have theirs 
above and below the intermediate arc which, as it. has been ob- 
served, divides the tympan ; the fourth have their bases under the 
contour of the bridge-road. 

The part of the ribs upon which the bases of the 
first series of triangle^ are resting,, is made to fit in 
a groove, in the extrados of the voussoirs. Screw- 



bcdte ran throegh tlie bases and the tHWisoirf. 

BeSideB this, the upper pieces are provided with 
dove-tails, which are received into spaces of simi- 
lar form, hollowed out in the voussoirs; the space 
whidi is hollow, is larger than the p^rt which it is 
to rooeive ; but the vacraimis filled up by two uon 
wedgeSi which give to the whole assemUaga a 
great firmness and solidity. 

The upper side of the open ribs is joined with 
the timbers, placed length-ways in the bridge road, 
by means of screw-bolts running through nuts 
made in the side of the rib, to give it additional 
strength*. 

Weight of the materials of haif the midcUe arch of the 

Southwark Bridge* 

NOk VaaiMln. IHagolnls. Tn.-wttaa§. St. And. Ci«m« LoMBfM. Thm. 

1. 62.18 2.11 11. 9.10 S6.4 112.3 

2. 60.9 2.12 10.13 8.15 20.3 102.12 

3. 54.15 2.13 * 10.2 8.2 32.16 108.08 

4. 51.3 2.11 9.17 „ 24.5 87.l6 

5. 50.17 2.13 9.15 „ 32.14 95.19 

6. 51.2 ^.13 9*15 ,, 24.15 88.05 

7. 25.12 2.1 „ „ 2o!7 48.11 



Together-. . . 643.11 



* Messrs. Walker, of Rotheram, cast the large and fine masses 
^n^hich support the arches of this bridge. The price of casting, 
transport, and putting up, was 18^. per ton. It was likewise at 
Rotheram, in Yorkshire, that the parts for the bridges of Sunder- 
land on the Wear, of Yarmouth on the Tees, and of Staines on the 
Thames, were cast. 
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PUtes that cover the bridge under the floor of the road 152.0' 

Cornices and paling • 77*3 

Road and pavement 650, 

Plates resting up<5n the piers and on the halfl 

, piers on shore j 

Total weight of iron in the three arches • • » 5584. 

Weight of a half pier . 11000. 



13. 
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CHAPTER IV. 



Suspension Briolges^LaTt^inj^'PierSf and Aquedufba^. ^ 

EcTROPEANs were preceded by Asiatics in the 
erection of suspension bridges, whether by cables 
of T^etable substances, or ircxi chains. In China, 
and. in Thibet, the natives of the west have admired 
tiiose bold constructions which embellish the nar- 
ratives of their travels. Thus we have been told 
by them, ^at one of the largest works of this kind, 
the bridge of Choka, thrown over the Jampoo, has 
existed from time immemorial. But in this species 
of works, as wdlas in several other branches of 
Imman industry, the eastern nations, after having, 
even iti the esirMest times, made astonishing pro* 
gress, stopped all at once in their march. Thus, the 
inhabitants of Thibet and China erected such sus- 
pension bridges as would allow a man witk a 
barden, or ev^i beasts of burden, to pass tlie 
largest rivers ; but they never conceived the idea of 
a bridge upon which horses drawing carriages could 
pass with security ; this great st^ was reserved for 
tile nations of Europe. 

In a country where all the forms of nature seem 
proporticmed to the grandeur of the^ oontinent 
which they characterize, — ^in North America*, — the 

* The same want was felt in the other parts of the continent 
Vol. I. SB 
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inhabitants were compelled to throw bridges over 
the largest rivers known, and across precipices not 
less considerable. ^ to; obtain jQiis end, they were 
under the necessity of finding some method easy 
and little expfetiisive. feuspeiisioli bridges appealed 
lo> them to unite this douUe adfaobigei IbSf 
therefore attempted to ere^ oiie svl&3ie|itly ^treog 
to cairy horses and carriages i this bo]4 tatt^aq^ 
was QUPQwwd with. ooBoq^ete supcesf. « iixfur qiay )^ 
Men» above the c^aractfs <^ SckuyMJ^ a Wi4s^ ^^ 
peaded in the air» from three points of rapport only;, 
and on a length of above 100 yards* Agaln» an^ 
ther bridtge, supported by four points, and beiqg 
ld8 yards loog, may be seen; apd a thirds ip>the 
'#|ate of Maasacfaueetts, sustajjgied by two points 
of suppqrt only, aA a distaoce of eigbty^oae< yai4i( 
j(ram eacb other^r has been tjarowa over the Meni- 
mack^ which exceeds, by a great desd^ the span ^ 
stcme bridges, executed with aU the p^fecjUioaof 
;which inpdem art is capable.. 

From^^ N(»lh Amerioa» this noble applicatiim of 
art was. ^ooa tr^ns&o^red and naturajjized ia Burope ^. 



*lo whicii this cbuhtfjr belongs, ttobertson tells us, in hi* History 
of America, ikaft tke Pbniviitli^ formiiig vtt^ ^rongdMe^ t»if|i 
twisted willow, stretched them acroM iive)r|, and jcdoed tbe^ 
together, by interweaving them with small cords, sufficiently close 
to each other to forih a compact tissue, which they used as a 
rti(i. But thetoe roads w«r8 h«htlike die caM^s, Ahi «eilts^4M% 

/ver^ inco|)y.ioieiH ib Aeir ^ceei. 

* For a long time Europeans have had an idea of suspension 
bridges, as may be seen in the bridges described in the work that 
FiiUMBs Verentius published ift I6$5. 
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It WM jugt« that it shMid bo first adspted on oiir 
jtioHlmeoty by the natioiittho had surpassed otfaavB 
ifA UteMBCSneikn ^ tfaoto great works^ iti yi^dk inm 
i» the |)friiidpal elanieBit. 

£!tgfaty yearn ^got the English . thrair over ibB 
T#ea,.at WiMh, mm Diiitmai» a bridge of inftl- 
mTih which served £br foot-paesm^ers. In the 
{ffeseat ceotury* by means of dbains placed ek>se to 
eadi otber^ cairying croseHbeaois &od |4anks lakl 
loilgitudiliaUy» they hare constnacted bridges^ oviAr 
which workmen mi^ pass widi Jbsded whee^ 
barrows* Su^ were the bridges established on 
iron-chains, and thrown from cme eminence to 
EBotiier^ for ||he purpose of carrying away the earth 
which they had to remove, in order to disengage the 
blocks of marble which were then blown up with 
gun-powder, and empieyed afterwards to form the 
great Biieakwater at Plymouth. These woiks, which 
I first made known on the continent, as well as the 
essays of Captain Brown> wese executed in the 
south of England, as early as 1616, and even 
before. Towards the end of 1816, the Scotch in- 
troduced the use of susp^ision bridges into their 
country, but without extending them, at first, to the 
passage of horses and carriages. The construc- 
tions of this kind, due to Scottish engineers, have 
this in QcxnmoB, that iron wires are employed in lieu 
of cables of suspension ; but they difier much as to 
the manner in which the floors are suspended 

To simplify the descriptions, we will call iUsp(7u 

2B 2 
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WM'€9, (fiMiqpimiii]gxod&,) the pieces of ir<m ^m(ift(^ 
td finr flm mspeawm. Tbeve arebfidgefif of i^M&h 
4be sufipefiiding rods aiB directed oUiqfiefy i^<Hii 
each support or point of sus{)eiisioii, to the plaitlli^ 
of the.flocir* TUs last s^tem, pa'oposed by M. 
Boyety in France, more ^lufi thhty years ago, is the 
least advantageous, and cannot be suMdent f<3(r 
bridges of large dimensions. Tht stis]^enders • vef- 
tkaUy diieetQd from the cables of suspension to 
the floor, are, in every respect, preferable, as has 
been demoostrated by experience. 

Mr* StevenscHi*, a Scotch ei^neer, whom wo 

r ' _ 

'. '^'' ' ' ~ ' -^ ^ - - 1 - 1 _ 1 _. .... ... - , ^ _. . i 

*^ Mr. Stevenson, iti an excellent accoum of siispeiisk>Qhrtilgc& in 
Scotland, mentions those which have been consti^ueted since L'81& 
It was in that year that the bridge of Galasliiel was erected for 40/. 
only, akhough the length was equal to 112 feet ; it is suspended 
•from iron wires of very small diameter* 

The Kind's Meadow bridge was conatcucted in 18l6« on the 
Tweed, near Peebles, for the sura of l60/. Its length is 1 lOfcet, and 
its breadth four feet. Tubes of cast-ir6n (a) buried in the soil, sepa- 
rated from one another by a space equal to the width oftbe bridge, 
serve to. support the suspending wires, about three^tenths of an 
inch in diameter. The suspending wires of the flooring, which 
are oblique, instead of being vertical, are iive in number, and 
attached to an iron bar (b) insetted vertically in ciich tube* The 
road^way is formed with frames of wrought iron, covered over 
with deal boards, six inches in width, and one inch and a half 
thick. On each side of the bridge, chains serving as braces (c) 
are fixed by one end, iiito a masonry, laid under ground, and by 

(a). Height of the tubes, nine feet; thickness, tbree^iiiartefs of 

ao inch, 

(6) Heiglkt of the bars ten feet ; their square two inches and a half. 

,, . ',1., .-• 

(c) Diameter of the iron braces or wardn, three-quarters of an inch ; 
lensfth of the links, five feet. 
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have iieqimtt oocaskm to quote, is the aulhov of a 
]»oJ6ct for suspension bridges, remarkable fot ^ 
happy originality of many of its parts. 



the other, on the iron bars inserted in the tubes. Fiuaily^ nuune-* 
rous screw-bolts serve to tighten and set up the suspentiion- wires 
the road- way and the braces, 

Dryhurgh bridges ; they are thrown eighteen feet above the 
sur&ce of the low water of a torrent, between two supports at 2#0 
feet distance from each other. Notwithstanding this great extent, 
the first bridge, erected in 181 7* was supported by oblique or dia* 
gonal suspension^chains. When people passsed it» the mere act 
of walkifg produced considerable vibrations. During the winter 
of 181 8y a very high wind, which gave to the road-way a strong 
Undulating motion, at last tore it away, after having broken the 
suspension*chains. 

Anew bridge was built; perpendicular suspend ing*rods (a). were 
added, as well as under-chains going from one abutment to the 
other, under the beams of the road* way (6). On each side, a dia^ 
gonal trellis, firmly joined, forms a parapet. It prevents the 
bridge experiencing those vertical undulations like those of the 
flea, and which bad so much contributed to the rupture of the first 
bridge. These various additions made the expenses amount to 
720^, which had only amounted to 500^ in the erection of the fir^C 

Two suspension-chains (c) are established on each side of the 
bridge, in a horizontal position relatively to each other, and touch, 
in the middle, the top of the parapet ; they are fastened upon the 
head of the wooden vertical pillars (d). The two pillars, placed 

(a) The perpendicokr sospending-rods are half an inch in diameter. 
They have at the top, a cross head, by which they sfe kept between the 
oval links of the suspension^chain. At the lower end they pass through 
^e side-beams of the flooring, under which they are screwed. ' 

(b) These chains are nearly one inch in diameter. 

(c) The suspension-chains are one inch and five-twelfths in diameter. 
The length of the bars composing them is ten feet. There is an eye 
at each extremity of the bar. An oval ring, nine inches iii length, 
passes through <ttie eyes of two eontignoss bars. 

' {4) These {Hilars are twenty-eight feet above the level of the r^ad^ 
«Ay. Hii space bet^fveit themr forming His approMli to tt«'%Hdg», Is 
nine feet* i .. ' ♦.. . 
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b Ait iitaPrtbe itispeiifti«n cli«ln«, wUch it ttflnlil tebeittr to 
diU aufpofd^gM^liMni^iirc tmin Uie Aoorinf | they %¥^jpM k kf 

means of vertical xod^ of east iroQ, kept in their respective di»* 
tances by small arches of the same metal, placed in a horizontal 
line under the flooring. This flooring is composed of a platform 
of cast iron, upon which is laid a layer of stones, broken small, to 
prevent the pernicious effects of the vibrations of a woodea 
pUtforro. The chains pass over each ahutinentt descend behind 
i^ and terminate in the masonryi in a pUce at all tiroes accesi}b)e« 
1iy loeans of a lubterraneQUB passage. The Ipwcr extremity of the 
chains has a head which rests against the base of a conical tube of 
cast Iron through which the chain passes. This tube, ttremgly 
imbedded in the masonry, keeps the chrin perfectly secut«* Mt. 
Stevenson thinks, that bridges, not exceeding 200 feet in space, 
should alone be executed upon this system. 

Th^ Americans commenced their construction* 
about the end of the last century^ As early as 
1813, Mr. Telford proposed to construct a bridge 
of suspension over the Mersey, at the place wher^ 
the Duke of Bridgewater's canal communicates ^th 
that river ; a situation, a^ the reader will see, well 



al««ch e&tremity of the bridgoi aie connected by brnoea fieMrmtog 
a croir de Saint Andrcy and by transom*beams upon which the 
suspcnsion^chains rest. Each pair of chains are at twelve fe^t 
distance from eadi bthcr, vthen passing over the pillars, atid only 
at four feet and a half towards tb^ middle of the bridge, Th^ 
have, therefore, by means of the suspending rods, an oblique power, 
both in the horizontiil and vertical directions ; a circuQ^stance 
whicb must urevent the bridge from having an horizontal osc|H%» 

tpry motion, . ; . . . - „ 

The structure of th^Qo^i})^}^ simple ( two fir b^fkipa Are oout 

j^U^d tp each eifear with cf oas-pi^i ^ tiinb^F «W?t^fi4 \V^ llwm, 
off the moisture m bad weather. ^ ■ -::- ' 
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ftdftptod fer the oirtfat <tf a giMt onameree. This 
1)Mdg6 wafs to have only four supports, and to be 
composed of three archei;, having respectively 500 
^ti 1000 feet, and 500 feet in span ; making a 
total length <^aOOO fbet. The aize^ and I m»y say 
tile audacity, tf this projeet, ftigbtened the eapitaU 
ists to lirhotn it was proposed', but it had, at least, 
the advantage of drawing public attention to this 
new species (Jf constructiqns. It caused a number of 
experiments to be made on the strength of iron, 
and on its utility when employed for sui^ension 
bridges. These experiments have been published 
b^ 1Vff. Barlow, |iroC^ss6r of. mathematics at thib 
military collie at Woc^widi, in t^ usafiil treatui 
written by ^is kamed man, on ^ strength of 
wood and imn. 

In I81B, Mr« Telfinrd, to whom ha4 been iiriTU)rtdc| 
the <5Qiistru(}tion of the road leading fropa London 
to Irdand, thr<mgh Walei^, had presented the plan 
of a suspension-bridge, to cross the arm of the se», 
whidi (Separates England from the Isle isf Angieaea, 
eisAed the Memi Stmts. This tune, h^ |daniva9 
aoet^ted. tm ese<%ition is 9fi advanced^ bnt as 
yet nothing has been done ooncerning the siispen.-' 
sbn piiit, pn^ily speaking. 

Capteiin Brown has tiie honom: of having ereoM^ 
in Great Britain, the iSrst bridge of suspension for 
heavy vehicles. By per?pvering experii^ents, during 
thi^. *pi*cf9' of m yews, in prder to employ irpgi 
iastoiiLQfxc^es^iAibe n»difngi>f.likej»hi|tt!:f Un4^ 
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figging' — to substitute iron dMuiis oa board veoMlft 
for hemp cables, Captain Brown must necessttriiy 
have acquired a great experience on the strength of 
these diains ; being besides as iqg^ous as perse- 
¥ering, he re-united, in his own person^ all that could 
promise a fwtunate issue to his undertakiiig* He 
b^gan by constructing, in his own iron-cable mamb 
factory, at the Isle of Dogs, near London, the model 
of an arch of 100 feet in span. I have myself gone 
over it iu a carriage^ with its able constructor, 
before he applied this invention to still bolder 
woiks. This first trial having proved satisfiK4ory» 
it served him to regulate the proportions of the iron 
parts of the bridge which he was about to suspend 
over the Tweed, near Kelso^ — an enterj^se which 
he executed, with complete success, in less than on^ 
year, (from August 1819, to July 1820).— S^ pkte. 
This bridge unites lightness with sdidity ; sevm^ 
vehicles may pass it at the same time without^ts 
structure being endangered by it. The oscillations 
are very inoonsideraUe, and the vibrations, although 
perceivable, produce no inaxxvenieooe. It. is 300 
feet in length, by eighteen feet in width ; it has a 
carriage-road in the middle. 

The masonry of the two high piers, which servo to support the 
chsilis of suspension, as well as all the iron and timber employed 
in this great work, cost only 5000/. But, since the completion of 
this monument of public utility, the company to whom it belongs 
made Captain Brown a present of 1000 guineas— a present richly 
merited ; for this generous inventor, who was actuated solely by a 
d^ife to exUbit a Hae aojd grand example of liis mwco^ 
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I, M o*ly denMMidecl a sum adequate to cover hia ex* 
f e n mmf Am making a sacrifice of the just compensation due (o 
his ittfention and exertions. 

We will now describe minutely the structure of this suspension 
inridge. The road*way is twenty •seven feet above the level of the 
low water in tunmer. Instead of being on a level horizoatal 
Mna^ the voad presenu a gentle rise towards the middlcy which is 
twolsel higher than the extremities. If, by the efiect of the 
Ifeifvy boidens carried^upon the bridge, the chains and suspending 
rods should be lengthened a little, the flooring, in sinking, will only 
approttch more and more to a level line. 

There are twdve suspension-chains, arranged in pairs, and dis« 

. posed as in^g. 1, (see plate.) These chains, and all .the other 

ifoo w^ogks were cast or wrought in Wales, at the manufactory of 

Samuel Brown apd Co., where'they make chain cables with a very 

. soft and tenacious iron, such as suspension bridges require. 

The diameter, of the iron of the chains is two inches ; the links 
are composed of bars fifteen feet long, terminated with an eye at 
each end. (See plate, fig. A. B. C.) Two short flat links are applied 
OQ eadi side of the two oont^iious bars; and holts, well riveted, 
tgav^erie respectively the two links as well as the eye of a bar. 

In figure A may be sf en a vertical su9pending*rod ; it has one 
inch in diameter ; it passes through a sort of cap, which Captain 
Bipwn cajls a saddle-piece ; the bolts are cylindrical, having for 
their base an ellipsis, of which both axes are respectively two 
inches, and 3|^ inches. 

' The disposition of the three chains, whick are almost in a perpen- 
dicular direction with each other, is such, that the equidistant 8us« 
pending-rods are fastened to the chains in the following ordei^—first, 
to the upper ; secondly, to the middle; thirdly, to the lower. The 
. hains which correspond with each other, right and left of the bridge, 
have thttr joints so placed that the suspending-rods correspond 
likewise perfectly ; thus, in a plan parallel to the length of the 
bridge, such as fig. 1, the suspenders and the chains are four and 
four, represented in a vertical projection, by the same lines. 



378 Smp09iii0n Mt44ge^9 ^ 

It Mows, fW)m this, timt four suspen^ttig^rodft g«rfe (» iti|itild 
each of the beams of the roadinly *• 

The dbposition here described has great ^advalitegas* Wbniode 
or several considerable ^eighte pass over the bridgiy the 4ooi>, by 
its flexibility, mast alter its form, in proportioA at the vtoigiC 
ad v a uc es ; it must yield more or less ender it, and rise in the ia- 
teritaedisie part, on the side of each abutmettt. These ligbl nHvnl* 
Ddents take place without hijaring the sl»!idity of the wkola «dtfttt, 
beciluse'tbe only alteration k occasions in the appe aran ce ^' llie 
bridge, is in the angles of the polygon, formed by the ban wbfidi 
compose each of the suspension-chains. All the patts yield in 
proportion to the power which acts tipon them, bnt vnthout sus- 
taining a distortion capable of endangering ihe whole system. 

The lower end of the susptading-rods traversed a Icmgttttiiiial 
piece of iron, oil the extremity of which the beiras of Ihe flodr 
rest, and under which the rod is Hveted with a very stroag fm. 
These beams are fifteen inches thick vertically, And seven inches 
Wide. They are Covered over \iith jointed planks one foot wid», 
by 8^ incties thick, 'fig. F. 

Tti place of a parapet, Captain Brown has adopted to i#oil fitt- 
ing, the lozenges of which are six inches a side* In OlM^r to ttttifit 
the passage of this bridge perfectly secure to Ibot-passeilgers -and 
horsemen, this railing is &vt feet higli. 

We will now return to the chains ; their length is neceesftfily 
more cotisiderable between the points of* Support than the spaA of 
the bridge, between the abutments. The distaAtfe betiween At 
points of support: is 4^7 feet, al^ough the distance b«tw««i the 
abutments is otiiy ^356 feet. The angle formed by the dlreotton of 
the chains with the vertical line, from the ^oim ^ siiBpe||sioa» fs 
equal to seventy^^ig^t degrees. The weight of eiah «Mii^ «iriik 

■ • • ■ ■ . ■ • 

* The longitudinal distance pf the coq^cutive bars belonging tp 
diftrent chains is only five ^t ; that of the bats proceeding froqn 
the same cb^io is fifteen feet. 
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He suspeiidmg i<od^, tkb bolts, \ivki, $t;., \i about SOOlbs. The 
f^lVe Chains and all tbc iron in the bridge weighs 13,060lbl. 

One of the most advantageous things in Captain Brown's system 
U» that all the pArts of thecbainiof die suspension, suspending rodt» 
9M the flboring, may be undone separately, or changed, if occasion 
i«^uire, without acUffcMing, or interruptitig the passage of tki^ 
Huge* 01 feot-^passengers. Fig. V. represents, in half length, the 
apiparatus used to change a bar in a chain of ^tnpension. Fig. 6 
ffspKiients florae dttaib about the joining of the pieces together, as 
explained in Captain Brown's patent. 

We have now to explain the system of masonry employed to sus- 
Uih the bridge ; it is the work of Mr. I. Kehnie. On the English 
kide, the pier that supports the chains is backed against the steep 
Hotk which borderis thb river, and rests upon it ; it is not much more 
than^ twenty feet high ; its other dimensions are the same as those 
of the isolated pier*. On the other side the road passes through 
fte lattert, but it ttims otiP, to follow a course parallel to the river, 
in front of the first. 

The pa!rs of chaitis run in the niasotiry of the piers, through 
openings which arc two feet, one above another, tliey run on 
h>llefB U the axle-trees of which rest on masses of iron, imbedded 
in the masonry. In this part, all the chains, instead of being 
l^rmed with bars, fifteen feet long, are composed of very short 



T-*- 



* The isolated pier is sixty feet high. Its form is that of an 
£gyi>tian Pyibii, that is io say, a vast trunk of a pyiUmid ; 
it is seventeen feet and a balf in thickness, measured in th^ 
longitudinal direction of the bridge ; it is thirty-sin feet wide ac half 
its height ; in its foWer part. Or siib-baseinent, the pier is square, 

to rliright bf about u^ 1^; ^i>v*Mi it slo^i ^Sftfto^i a tw«)jMI 

part. 

+ The arched gate-way under this pier is twelve feet wide and 
seventeen feet high* . • <- 

ti.^ t Oatbe pien, wiiali is on tho English Me, imM of tdUm^ 
plates of cast iron are imbedded in the masonry. 
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liuks, similar to those of the chaiik of a watch ; Hm form 
permits them to run over the rollers smoothly and without being 
distorted. 

One of the most difficult thing^s in the building of suspension 
bridges^ is the fi.%ing the eiUiemity of the chains on the final points 
of support. The strain on the chains being very oonsiderabley it is 
necessary to find means capable of resisting the most. powariM 
efforts. After going through the masonry of the pier* each 
chain descends to ^ the ground : in this last part, the chain is 
again formed of long bars, joined by bolts and double links, like 
that on which the bridge is suspended ; they go twenty-four feet 
under ground ; there they pass through c^normous masses of caat 
iron*, of a square form, under which they are held by strogg 
iron bolts of an oval form ; these masses of iron are loaded with 
stone and earth, up to the level of the road* Thus to itiake the 
chains give way, the stones and earth resting upon these metallic 
masses, to a depth of twenty*four feet, must be torn from the 
ground around them; a thing utterly impossible. 

On the English side, the large masses of iron, serving to hold 
fast the ends of the chains, instead of being buried in the ffomi, 
as on the Scottish side, are above the level of the foundations of the 
pier. They are in a situation nearly vertical^ which corresponda 
with the strain of the chains. A horizontal arch, the stones of 
which are imbedded into the rock, serves to keep the iron plates 
in their proper position. ^ 

* _ _ 

After Captain Brown and Mr. Tel&rd, Mr. 
Brunei is the next who constructed suspension 
bridges. He has disposed tlie part3 with that 
impress.of ingexHuty and perfectioa which charac* 



* These masses are six feet long and five feet wide; they are 
five inches thick in the middle, and only two inches and a half on 
the edges. 
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terkes rfl hin works. In 1823 he had cast, at Shef- 
feH, the irott pieces designed for two bridges in 
the Isle of Bourbon. It was necessary that bot^ 
^uld be suffiqiently pow^cfid. to xemt tbe* Btonns 
which tear up ti»M by the foots, and efWaDow up 
Tessete^ by gusts of wind, whidi act with extraor- 
dinary force, not only in a horizontal but in a verti- 
cal direction, and, by turns, upwards and down- 
wards. Mr. Brunei obtained a proper resi&tanof 
(see pjlate):by emplpyiiig a double system, of dudw 
^-nrfirst, the uAxmlxxgipet duahis ; secondly, lower and 
iifverted diains, united to the road- way of the bridge 
by vertical rods, which are, properly speaking, the 
suspending bars of the inverted chdns. In order to 
give fummess to the rpad of the bridge^ borizootaUy 
with the stream, the lower chains, instead of being 
on a parallel plane with -the upper ones, diverge 
from them near the points of support, as is clearly 
shewn in fig. 2. 

This bridge, of which we give the plan, has two 
atches ; the othei; has only one, ei|ual in span to the 
two of the first ; the latter bridge must be cbnsi- 
d^ed, as to the structure, as a simplification of the 

first, without any material alterations. 

\ ' ' • • • • 

To describe this bridge with order, we shall notice, first, the 
pier and bench which surmount it. Secondly, the abutments 
and benches which surmount them. Thirdly, the form of, and mode 
of attaching, the chains of suspension, and of tlic inverted ones. 
Fourthly, the road-way and suspending rods. We will first re- 
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mxh^ tliat tke horizontal dbtmide measurecl from the middle of the 
. two arches bridge to the support of each abutmenti is 132<feet; thf 
span of each arch, between the middle pier and tlie abutmeptS; if 
Ifi feet. 

iS^Of^ A>^ k'Aithi henck m its summit^Flg. C. repi^ 
•nts ki fbH Ae j^lm of Ae^ilef , hr half ita length; aAi the basn of 
t^ bench whkb it carries. ' Thef atetf tlon tf the mat pi4r it «a^ 
ficiently detailed in fig. l. The longitudinal elevation, apd half i^ 
transversal elevation of the bench are represented in full by the 6ff» 
Ay fi. ' This tKnch is formed, i^ the middle and on each side of 
thiiMdge, of two oblique pieces, wid«r apart atth^ fbot; the pieces 
4it thi iAda ai* ootiMcted with thol« #f thi& middle ; first, at top, by 
ft tingle ttHTerso ; secondlyi abont the xaiddles, by tito transverse 
.pieces, above which are St» Andrew'^ croas? s, fortned 1^ diagonal 
braces of wrought iron. The crosses consolidate the npper pact 
of the system, without Interfering at all with the double gate-way 
l^^lOw, reserved for the passage of carriages and foot-passengers. 
The eoAitlruetion of this beb(^h Is ab excellent combination of 
fcnea of wrtii^t1roa« and sopportt of cast ir6n, which have Ihb 
advantage of uniting ^wooomy, lighthass, and solidi|y» 

2nd. 0/ the Abutments mnd th^r (e»cAes^-*The masp^ry of 
<hich of these includes,— a subterraneous passage which ia tra- 
yersed by the inverted chuns— ^and a narrow arch, through 
i^ich the suspension chalfi passes, and at ihb ibot of which is 
ils point of support. fBcfe tg. 1.) Above each pief is a small 
baneh of cast fron^ compoaed of twd vertical poats, or mnutina^ 
two diagonid support9i an open frame* retting on the pier, and 
a horizontal traverse which connects the tops of the two potts. 

3d. Of the farm arid mode of attaching the chains of suspension 



* Solid bolts unite the sides of the frame- work with the matopiy^ 
which they penetrate to a grtat depth. 



mi the mt/Brted ehams^ TIm^ cbaiiis of susp«ia«iQi& have tbi^ir m^ 
^pf ctive points of »uppor( nt 24 feet ^ above the masonry of the 
middle pier, and at five feet above that of the abutments* 
, . The chfums pals right and left of the suspending rods in the mid* 
d)e |ind on the sides of the bridge.; there are« th^efor9« «» pain 
«f sttspe^ion chains : they Hre <»)milosedy /irst, pf a series of. loQg 
Jinksy having their sides parallel to. each ether, standing yeJPtieally» 
%Bi rott«4ed at each extremity ; thei^ links are almost ia contact 
with each other, dnd* Of short.links of similar fonn* placed n^t 
and lefti at each extremity of the. long links^ «o tb»t a bolt traywies 
4t tiie aama time, the denii*cireular end of a laige* a&d of twp a«iaU 
links '*'. . Butt moreoter^ each bolt serves at once /pr the tirp sm- 
genstion chains of each pair* One of these bolls passei likewise 
through the eye of a suspension rod, of which it in thus the^upper 
support tt There is olie rod to evetyikmg link. 

Towards the b^aehes^ and at every fourth link, the bolts ace 
made of three pieiae$i two demi-circular ones, and the tbiid fla^ 
in the shape of a wedge. By means of this wedg^ wl^ck may ha 
replaced by another^ eithec tUcker or smaller, the suspension, 
ishaia nmy be lengthened or shortened when necessary. 

In the plan of fig. l« are seen a.horiaontal line, and joints in the 
middle of the suspending rods; it is iui iron bar^ passing through 
the four first jods of each arch; it runa through a ring, which 
itself passes through the eyes of each of the two parts of which 
these rods are composed. 

The $tructure of the inverted chains is not the same as that of 
the chains of suspension. Thc«e last are formed of long links^ 
which present, in reality two ranges 9f iron bars ; the others have 



*m.m^ 



* The iron^of the long links is round; its diameter is If inches^ 
the links are 41-^ feet long; the iron of the short links is square ; 
it is if inches square ; the diameter of the bolts is two inches. 

t Tiie distance between the points where the suspending lods 
are attached^ measured on the chains, is five feet. 
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only a single range *, having a circular eye at each extremtty, 
and joined end to end between plates having three boles pierced in 
tfacro. (See fig, H. and U.H.) 

Fig. K. shews the matincr in which two bare of the inverted chains 
Mid one of the lower suspension rods are joined togecfaerf. From 
this figure It will be seen that two iat links pierced with three 
holes, to receive three bolts, belong respectively to two contiguous 
bars of the hiverted chain, and to the lower rod between them. The 
upper part of this suspending rod goes through the corresponding 
beam, close to one of the upper rods, and is fastened by a screw 
on its head. The last bar of the inverted chain, towards the mid- 
dle of the river, is double, and goes through the whole thickness 
of the masonry of the pier, and in coming out it is set in a large 
plate of cast iron ; thus a great part of the pier has to support the 
great strain or tensions which the inverted chains must experience 
during storms, and when the wind blows upwards. The same 
system is used to attach the other extremity of the inverted chains 
on the abutments. 

One of the most ingenious dispositions in this is, I think, the bus* 
pension of the chains on the top of the great bench, on the {Mer of 
the bridge. Let us suppose, fig. 6, small swinging frames of iron, 
having the form of a rectangle, two sides of which are vertical, and 
two horizontal. There is one frame or rectangle to ^ach chain ; 
the upper horizontal side, which is as the pivot upon which the 
frame swings, is fixed at both ends into a jointing at the summit 
of the bench, in the plan of a chain of suspensio;), and the louver 
horizontal side serves at once as a support and a bolt^ to the two 
highest links of the suspension aqd the ward chains. 

By this disposition, when burdens pass on one part of tlie bridgiSj 

* 
* Diameter of these bars one inch -^. 

t The lower suspension rods ate one inch -j^ in diameter. 
I The diameter of the side acting as a pivot, and of the other 
acting as a bolt, is two inches and a half. 
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add occMion the tuspeiision chainflrta givte way mot^'itowiirds oiH» 
end' than die other, either towards the pier or towat^s the abut* 
ment9i«tbe little possible oscillation of the rectangles, on which the 
chains'areswpended, causes them to yield slightly to the ^ffbttft 
produced by the movement of the burden ; this ingenious means 
prevents also all tendency to rupture, which would necesiBarily 
result from shocks exercised upon a' sysCem^off^ng a ' ri^d resist*^ 
ance. 

4thly. Of the Raad'tDa^ and Suspend^ Rodi:-^Tif^. ttif^ 
presents, for half the breadth of the bridge; on the left' of the {iliei^, 
the plan of a portion of the road-Way, perfect and seen jntkn^bove"; 
and, on the right, the plan ci the flume-m^rk Which supports 
the platform of the road^'way. It is furnished with folates * and 
wheel tracks of iron^ which offer a road, as^ eiury as dfif able^ foir 
the carriages which pass over itf. Iron strips, or laths}', ate 
laid down transversely, with small intervals between thto, to 
give the feet of the horses a firmer hold; 

Fig, D exhibits the foot-pavements, a# well as the two carriage 
roads. They are separated by a row of suspending rods| and' by 
two chains of suspension. Tbi» figure shows us also longitudinally, 
in elevation, the transversal beams Z. Z. which support the lo^g 
planks forming the floorings These beams' are of cast iron, wid^ 
vertically, nanrow horizontally, rising towards the middle, and 
strengthened by a rim in the whole length of their base. 

The transversal . beams occupy but'* half of' the' width of the 
bridge, and are joined together, end to end, by two screw bolts. The 
joint^of the ends of Chese beams is crossed biy one of the middle sus- 
pending rods, the lower extremity of which goes also through a 
strong circular die. This die, which supports the two contiguous 



* The flat bands are one-third of an inch thick ; the wheel 
tracks two«thirds $ the latter' are tum^ up at right angles. 

t The carriages which they employ in the isle of Bourbon ar« 
small, narrow, and do not weigh more than .2S00lbs. 

I 

X The thickness of the laths is a quarter of an inch. 
Vol. I. 8 C 
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^nds of the beams* is fastened under them by means of a nut, at the 
end of the suspending rod; this joining is simple and firm. The 
outside end of the beams presents a circular vertical hole, through 
which one of the' outside rods passes ; this rod is likewise fastened 
under the beam by a nut. 

Upon the whole length of the bridge, are placed upon the 
end of the iron cross-beams, three files of strong timbers*, one in 
the middle of the flooring, and one on each side. These lon- 
gitudinal pieces are kept in their' places by the suspending rods 
which traverse' them, and by screw-bolts. These bolts have their 
heads resting on an iron plate, which covers, in this place only^ the 
upper part of these longitudinal timbers. 

The iron cross-beams carry a flooring of planks t, one inch 
^ thick, under the foot pavement, two inches, under the horse-road, 
and four inches, under the wheel-tracks, which are cpmposed of 
long plates of cast iron. 

The parapet is a grating formed of iron bars, or muntins, vertical 
and equidistant, placed close to the suspending rods, hkving -fj of 
an inch in diameter* They are fixed, below, in a hole in the cap 
of cast iron with which the longitudinal timber is covered, at the 
place where it is traversed by the suspending rod. A double collar 
joins the. top of these bars with the rods. Such are the principal 
upright bars which are connected together by an iron rail, fitted 
upon their upper extremity. The flooring of the' bridge rises four 
feet ^, from the abutments to the middle pier. 

Chain Stispension Piers. 

It is to Captain Brown again that the navy are 
indebted for the idea and execution of suspension 



* They are eight inches square, their upper surface, is in shape 
of a ridge or ass's back (dos d'dne.) 

t The beams and planks are made of leak, a very strong and 
durable wood. 
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chain piers, of a considerable length, in ports where 
ships are unable to approach the shore for a great 
distance. The navy and axmy will derive important 
advantages from these piers, in rapidly embarking 
troops and baggage, or disembarkihg the same. 

It was in the summer of 1821, th^t Captain 
Brown exhibited the first model of these new con- 
stmctions, at Leith. The plates represent the longi* 
tudinal elevation of this pier, its plan, and a trans- 
versal elevation of its principal extremity, where 
the embarking and landing take place. The com- 
modious, rapid, and certain use of steam- vessels had 
already increased much the arrivals and depar- 
tures of passengers, and the transport of merchan- 
dise in the Forth,^ where the port of Leith is situ- 
ated. It was essential to facilitate, by every pos- 
sible means, the embarking and landing of passen- 
gers and goods. This motive determined the 
commanders of the steam-vessels, which navigated 
the gulf, to join other capitalists, and imdertake, 
under a grant, the pier which we are about to 
describe. 

In order to reach, from the shore, the place in the Forth, where 
ships could keep afloat without danger, at high or low water, and 
in very bad weather, it was necessary to advance 233 yards into 
the sea, reckoning the distance from the high water-mark on shore. 
To fill up this long space, three arches of suspension chains were 
formed, each having 209 feet in span ; thus the pier is held by 
four supports only — one on shore, and three upon piles in the 
middle of the sea. To describe this work systematically, we will 

2 C S 
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menaoD, in succession^ the piers^ the abutmeuts, the. su&pension 
chains, and the flooring or road- way. 

Piers and Abutments, — The principal pier is that which is at the 
head of the Chain Pier; it is formed by six rows of piles* having 
the same direction* \vith the suspension chains; cross timbers' 
consolidate the part above water, the summit of which 'heart' a 
flooring or platform of wood^ This platform t has a hatch-way 
leading to a flight of stairs descending as low as the level of low 
water. A plank thrown across, from the last step to the steam- 
boats or other vessels near the landing pier, enables peopl^e either 
to land or to embark. The two intermediate piers, between the 
shore and the landing-place, are formed with piles, so planted as to 
represent a lozenge ; they are cbvered over with a platform, upon 
which rests the iron bench which bears the suspension chains. To 
serve as a common support to these chains and their wards, a stone 
pillar has been built upon the shore, having twenty feet in height, 
upon a square base, six feet on each side ; from the top of this 
pillar, or support, the chains, or land-wards, with an inclination 
of about forty«five degrees, reach the ground, in which fliey .pene^ 
ti:ate to a depth of about t^n feet, where they are fixed by means of 
castriron ballast plates, in the same manner as has been described 
in speaking of the suspension bridge, thrown on the Tweed, under 
Captain Brown's direction. 

Oh the side of the landing platform, each of the chains has like- 
* wise an inclination of forty-five degrees, and is attached to one of 
the piles supporting it. Shores, placed obliquely, serve the puiv 
pose of resisting the great strains experienced by the chains. 

The figs. H. K. represent the benches used to support the chains ; 
they are seen longitudinally and transversely ; they are made of 
iron, open, but combining, nevertheless, lightness with solidity. At 

* There are forty-six piles driven about eight feet in the soil, 
which is composed of a thick clay. 

t It is sixty feet long by fifty feet wide, , 
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the souhqU of fig. H i»4eeii the maimer in wluoh are attached two 
oblique auspendingrods* supporting both the landing-pier and the 
flooring. Figs. F. G. show the way in which the bars composing 
these oblique suspending rods are joined. The muntens, of which 
fig. K. shows a half, are cast of one piece, and joined together 
with screw-bolts. On the right, af the top of fig. K., is seen a 
groove, adapted to receive the suspension chains. 

These- chains, as to their form and the joining together of -the 
parts composing them, resemble those used in the construction of 
the Union Bridge upon the Tweed; they differ in one point only; 
the links,' which are close to the points of support, having, to bear 
a greater strain, are made thicker than those placed in the middle 
of the chains f.- 

The suspending rods are round, except the lower end, where 
they fork, in order to receive the flat iron^ or lath, which runs 
along the whqle length of the chain pier, and upon which the 
end of the beams supporting the flooring are resting ; the planks 
forming this flooring are two inches thick. On each side of the 
pier is a cornice which covers over the ends of the beams. The 
parapet is made of iron, four feet high, and firmly joined with the 
suspending rods. 

In order to try the power of this chain pier, Cap- 
tain Brown, as soon it was terminated, loaded it 
with the immense weight of 210 tons, which he suf- 
fered to remain for a great length of time, notwith- 
standing the casual burden occasioned by passen- 
gers, and the shaking produced by their movement. 
No part of the erection has been observed to suffer 



* They are one inch in diameter. 

t The diameter is one inch and one-third ; the diameter of the 
shackles which join them is two inches. 
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from these movements, or from the great etraiii 
produced on the chains by so great a burden.' 
Such a fact affords the most satisfactory proof as 
to the solidity of this system of chain landing 
piers. 

The Brighton Pier. — ^We suppose that, at the mo- 
ment we write these pages, its construction is com- 
pleted ; its dimensions are on a much larger scale 
than those of the Leith pier. It is composed of 
three inverted arches, having each 230 feet in 
span ; its width is twelve feet. 

Chain suspension bridges must be particularly 
advantageous in hilly countries, where the expense 
attending the construction of stone bridges would, 
by &r, exceed the advantages one might expect to 
derive from them. In those departments of France, 
where the mountains and hills have a steep and 
abrupt declivity, and where they are separated by 
narrow valleys ; these valleys^ as well as the preci- 
pices and beds of large torrents, may be crossed by 
the means of suspension bridges ; they are durable, 
though light, and their construction combines soli- 
dity with economy ; then the husbandman, cattle, 
beasts of burden, sportsmen, will no longer have to 
take a long circuit, often attended with danger. The 
wants of trade and agriculture will be easily and 
quickly supplied in those parts which now present 
numberless local obstacles. 

The advantage of suspension bridges, compared 
with stone ones, is strikingly greater, when a rapid 



^ 
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Stream, with high banks, is to be crossed. In 
building the former, we do away with the necessity 
of erecting, in the very bed of the river, expensive 
piers, which are not only attended with great diffi- 
culties in their construction and the excavations 
often to be made^ but which are afterwards danger- 
ous to navigation, which they obstruct Thus^ for 
instance, if upon a certain point of a river 320 yards 
broad, we wished to erect a commmon stone bridge, 
we should have to construct at least six or eight 
piers, when, in building a suspension bridge it wilT 
be sufficient to attach, on the rocks, on the two op- 
posite shores, the iron chains, which will form a 
single arch, without encumbering at all the water 
way. 

In describing the chain pier constructed at Leith, 
under the direction of Captain Brown, we have en- 
deavoured to point out the faciUty and economy re- 
sulting from such erections, with regard to the 
embarking and landing of sea passengers: It ap- 
pears that the construction of chain or wire suspen- 
sion bridges over the entrance of our military or 
meidiant sea-ports would be no less advantageous. 
It would only be necessary to place those bridges at 
such a height as to allow vessels to pass under, 
ivithout bdng obliged to lower their topmasts. 

Stispenmn Aqueducts and Canals, — When it is 
intended to convey waters across narrow and deep 
valleys, instead of those aqueducts, supported by 
lofty ardies, so expensive in their construction, it 
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• 
will be JiiQSt eoonomical to h^ve reoourse to sos^ 

pension aqueduots, which may be cooapoBed of 

wooden or iron pipes. And, ia tiie jBame jnazmer 

a0« OT^ those staoe arches, iron aqueducts have 

been laid, sufficiently large to admit boats, similar 

aqueductg may be suspraded upon chains across 

deep valley s« and presmt a^s mach Becurity «a& 

eeoncmi^. 

France possesses already a s^omU a^educt, 
fotined of one single pipe, canried by ^a suspension 
diain ; it is erected on the ¥olvic estat^> wl^ch be* 
Icmgs to M. de Chabrol, Pr^tt (k . h Seme. M. 
Navier, a QJvil engineer, after having visited Eng- 
land 'twice, for the purpose of examining susp^sion 
bridges, has written on the subject an excellent 
essay» in which he proposes the erection o( sus- 
pension aqueducts, adapted to inland, navigation. 
In this memorial be, gives also the plan of a suspen- 
aioii bridge, whidi without any interniediate piers 
would cross the Seine, between the Chcm^ Efysees 
and the k^aii4es, 

MM» . Seguin d'Aoncmay haye been the first to 
erect suspension bridges in France* They have 
oom^ited' them3elves with using wires instead of 
dmns« which circumstance has rendered tbeii: con^ 
structions tmch less expeuisive. Thus, the bridge 
constructed for the passage of the workm€»i em-, 
ployed at Annonay, though fifty-two feet long, has 
only cost them two pomdaff These gentleman 
have jwt obtained, from government, a grant for 
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the construction of a suspension bridge 616 feet in 
length, intended to carry carriages. It will join Tain 
and Toumon, two towns built upon the opposite 
banks of the Rhone. The disinterested patriotism 
displayed, in this case, bythe directeur gSndral and 
the members of the council of the bridges and high- 
ways deserves the greatest praise. In thus encourag- 
ing and approving plans so advantageous to France, 
but which did not originate with the engineers 
whose works they inspect and order, they have not 
consulted their Esprit de corps, but the general good. 
The inhabitants of Geneva have been the 
first to follow the means of execution adopted by 
MM. Seguin, in the erection of similar works ; and 
M. Auguste Picket first communicated a description 
of these means to the Bibliothhquc Unioarsdk. — 
Colonel Dufour has undertaken to direct the con- 
struction of a bridge, suspended on iron wires, over 
XhQfossis of the town of Greneva. 
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